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Modernization of the canal system of the Tennessee River began with construction of locks at W ilsen Dam 
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@ The fact that many leading engi- 
neers choose wrought iron for sewage 
handling equipment —and the fact 
that wrought iron is longer-lived and 
more economical in this service—has 
many times been sufficient reason for 
using wrought iron to resist other 
similar types of corrosion. 

And there is good sound engineer- 
ing behind this logic. Sewage con- 
tains more corrosive elements than 
most other services. For instance, 
among its many corrosive elements 


are sulphides, nitrates, 


Chosen to 


Corrosion 


and carbonates—both gaseous and 
liquid —that make short life of ordi- 
nary ferrous metals. 

Ample evidence is readily avail- 
able not only to prove the longer, 
lower-cost life of wrought iron in 
handling sewage, but in many piping 
in corrosive 


services, in salt water, 


soil, in smoke stacks, tanks, and on 
bridges. 

However, you may be concerned 
with a corrosive service not included 
under these general classifications. 


If so, let us assist you 


chlorides, phosphates, B Y E R S in making a corrosion 


GENUINE WROUGHT IRON PRODUCTS 


WELDING FITTIN 


SHEETS cut 


VERTS 


iveTts SPECIAL. 
FORGING BILLETS 


BENDING 


LS a-3-3 a3 Sewage 


@ Byers Genuine Wrought Iron 
Plates were electrically welded 
to make this 60" Big Creek In- 


tercepting Sewer at Cleveland. 


study of the conditions with which 
you are concerned. This will give you 
accurate data as to the type and 
severity of conditions, after which 
we will furnish you with evidence 
of wrought iron’s ability to meet 
these conditions. 

As a starter, write our Engineering 
Service Department or nearest Divi- 
sion Office, asking for a copy of the 
report “Wrought Iron in Sewage 
Systems,’ A. M. Byers Company, 
Established 1864. Pittsburgh, Boston, 
New York, Philadelphia, Washington, 


Chicago, St. Louis, Houston. 


PIPE TUBES 


STRUCTURALS BAR !RON 


y Byers Genuine Wrought Iron Pipe for corrosive services and Byers Steel Pipe for your other requirements 
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ASPHALT IS Kinc on Wyominc: Roaps C.H. Eiffert 845 
How Army ENGINEERS KEEP Costs ee. J. P. LaCroix 


SUBAQUEOUS CROSSING OF CAsT IRON PIPE 


Alexander Allison, Jr. 
SCATTERED Jos OPERATIONS CONNECTED BY RADIO R. B. Lord 
FEDERAL AID FOR STREAM POLLUTION 
STABILIZING Fine Dry Sort BY SUBOITLING ~C. B. Reid 


THE TENNESSEE VALLEY EXPERIMENT—III 
Navigation and Power on the Tennessee 


STATE HicHway OFFICIALS MEETING 


Tomorrow's Roaps 


A Significant Statement— Thomas H. MacDonald, 
Chief of the U. S. Bureau of Public Roads, speaking to the 


state highway officials convention in San Francisco last week, 


set forth his views as to the direction in which road planning 
should go in this country. Because of his position, Mr. ° 
MacDonald’s statement is peculiarly significant. It is repro- 


duced nearly in full in this issue. 
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Trouble-free, expense-free permanence is what 
Atlas White markers and curbs offer! Once in, 
a eT 
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Ze ecole me USC Len ee 
nent white curbs made with & 
Atlas White portland cement. © 





Low first cost of Atlas White markers and curbs is the last cost—they 
never require repair or replacement —they stay white permanently 


I ose is a satisfactory solution of the difficult 
problem of road intersections. 


White concrete curbs guide traffic adequately and 
safely. The center island curbs, made with Atlas 
White portland cement, provide a clear separation 
of traffic lanes. Dangerous traffic confusion is elim- 
inated. And the use of permanent white concrete 
insures that these boundaries will not only stay 
white but will require no maintenance. The first 
cost of markers and curbs made with Atlas White is 
the last cost. Compared with temporary methods of 


road marking, this means big savings in the long run. 


Can Be Installed in Coldest Weather 
Winter does not hold up installation of Atlas White 
markers and curbs. Precast sections are quickly and 
easily placed,eveninsub-zeroweather. Madeindoors, 
they are simply moved to the job and set in place. 


UNIVERSAL ATLAS CEMENT Co. 
208 South La Salle Street, Chicago 


United States Steel ts Corporation Subsidiary 
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IN WYOMING the mileage of improved roads has been increased from 351 to 2,510 in five years by treating the 
surface with asphaltic oils. 


Asphalt is King on Wyoming 


OadS 


Five types of bituminous surfaces designed to meet different soil 


requirements and traffic volumes have become established practice 


IVE TYPES of road, all using 
asphalt oils, compose the main 
paved system of Wyoming. In 
1931, 351 mi. of state highways were of 
il-surfaced or a higher type, while on 
Jan. 1, 1936, 2,510 miles were so sur- 
faced out of a total of 3,573 mi. in the 
system. All of the interstate trunk 
roads have an oiled surface; in fact, 
vith the exception of about 10 mi., 
he highways in the state which in 
carried an average of 250 or more 
vehicles per day, are oiled; all state 
highways in four counties are oiled. 
Thus the state has 70 per cent of its 
system out of the mud, an achievement 
much more speedily accomplished than 
by most of the eastern states. Neces- 
sarily costs have been kept low and 
the bituminous types used are those 
born of necessity in the intermountain 
states, utilizing roadside materials and 
the natural products of the region. 
Wyoming is part of the western 
plateau which abuts against the Rocky 
Mountains and is partially traversed by 
them. It consists of flat or gently-roll- 
ing uplands from 5,000 to 7,000 ft. in 


elevation with occasional eroded buttes 
and mesas. Much of the state is of these 
igh plains, but the main chain of the 
Rockies extends southeast from Yel- 
lowstone Park and passes into Colorado 
midway of the southern boundary ot the 
state. Thus the state has plenty of 
mountain roads especially expensive to 
keep open in the winter. The easiest 
northern pass over the Continental Di- 
vide is in Wyoming, 


State attractions capitalized 


All this territory is replete with 
records of happenings during  pio- 
neer travel over the Oregon, Mormon, 
California and Overland trails, as well 
as the route of the Pony Express. Near 
Casper is the locale of Owen Wister’s 
“Virginian” and the Goose Egg ranch, 
where the cowboys in his novel ex- 
changed the babies. This is on the road 
from Casper to Alcova Dam, now under 
construction. The ranch is marked by 
a roadhouse but the abandoned original 
stone ranch house is on a dirt road 
some distance off the main oiled road. 


\s the 60-mi. main canal of the Casper 
\leova irrigation project passes by th 
ranch a new generation of farmer- 
pioneers will soon occupy the land 
again and call for the development 
paved roads on squared lines to repla 
the present winding cattle trails oi 
dust or mud. 

Between Cheyenne and Laramie the 
Lincoln Highway reaches its hig 
elevation, 8,835 ft., as it crosses 
man Hill, famous as the source of dis- 
integrated granite, the ballast for the 
Union Pacific all the way to Omaha. 
The present road system makes accessi- 
ble the natural scenic attractions of 
Yellowstone Park, the living glaciers 
of the Big Horn Mountains, the Medi 
cine Bow and Wind River ranges, the 
great field of fossilized skeletons ana 
petrified forests near Medicine Bow, 
and serves the closely settled irrigated 


hes 


1er- 


areas watered from mountain stream 
and the Shoshoni and Pathfinder reser- 
voirs. Workable coal seams extend 
under more than 41,000 sq. mi., 42 per 
cent of the area of the state. A dozen 
oil fields, including Salt Creek and 
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FIG. 2—TWO STATE ROAD MAPS 

are prepared annually by Wyoming high- 

way engineers: (1) showing density of 

traffic and (2) showing cost of mainte- 

nance per mile. From them it is deter- 

mined where improved surfaces are 
needed. 


Teapot Dome, benefited in 1935, from 
the highway program, as more than 
10,000,000 gal. of road oil and cutback 
asphalt were used on 306 mi. of high- 
way at a cost of $1,200,000. Climate 
in Wyoming is characterized by a clear, 
dry air with relatively low humidity 
tempering the cold of winter and heat 
of summer, highly conducive to resort 
development, but producing _ special 
road problems. 

In general Wyoming, like Montana, 
as noted in Engineering News-Record, 
Sept. 3, 1936, p. 337, is one of the 
stock-raising sparsely-settled states 
where distances are great and funds 
meager. With a population of 230,000 
occupying 98,000 sq. mi. the density 
drops to 2.3 persons per sq. mi. and 
64 persons per lin. mi. of highway, 
whereas Illinois has 790 persons per 
mi. of its 10,000-mi. system. Three 
main routes cross the state from the 
east to west, the principal one being 
the Lincoln Highway (Route 30) from 
Cheyenne to Evanston. The second en- 
ters the state at Torrington from the 
east and follows up the North Platte 
River through Casper and on to Yel- 
lowstone Park. The third route, much 
less direct than the others, ranges through 
the northern tier of counties and after 
serving cattle ranch areas of the east- 
ern plains contacts irrigated areas and 
the dude ranch districts of the northern 
ind northwestern parts of the state, 

iding up as the eastern or Cody en- 
trance to Yellowstone Park. There are 
four or five more or less north and 
south roads, the principal one serving 
Chevenne, Casper and Sheridan. An 
important north and south link passes 
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FIG. 3—SNOW REMOVAL is more persistently demanded each year, and in the heavy 
snowfall year of 1935 its cost was 17 per cent of the total maintenance expenditure 


through Riverton, Shoshoni, Thermopo- 
lis, Worland, Greybull and Lovell, 
touching several irrigated areas and 
through the famous Wind River canyon 
south of Thermopolis. All of these 
roads, which are the ones utilized by 
tourists to the national parks or the 
much-advertised dude ranches, are 
high-speed, smooth, dustless highways, 
the equal in travelability to a newly 
completed concrete slab of the more 
populous states. 

The earnings of these more traveled 
roads through gas tax receipts have to 
produce enough revenue to care for 
themselves and to help out on the less 
frequently used roads. Nearly all of 
the 101 dude ranches and resorts cater- 
ing to eastern recreation seekers, are 
located on these side roads. The out- 
of-state traffic on many of the main 
routes is 60 to 75 per cent of the total. 
Distribution and density of traffic as 
observed in 1935 by a traffic census is 


shown on the accompanying map (Fig. 
2, left). By combining the informatio: 
on this map with a similar one (Fig. 2 
right) showing maintenance costs for th: 
different sections, the engineers deter- 
mine to what sections funds may most 
economically be allocated. 


Up-to-date engineering 


During 1935 the state highway de- 
partments held to a three-fold program 
of (1) bringing the existing trunks to 
a modern standard of grade, alignment, 
width and surface, (2) the construction 
of a reasonable mileage of additional 
main routes and (3) the construction of 
a considerable mileage of secondary 
roads so as to make the main roads of 
more use locally. 

A policy of consistency has been 
adopted; grades and alignment called 
for in all projects put under contract, 
now and last year, are consistent with 
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the speed at which it is expected the the mileage necessary to be oiled, to As shown in Table I, and the cost runs 
sia using the road will be traveling. conserve the investment in gravel and $1,653 per mi., but on considerable of 
Standards are laid down for 45, 60 and to provide a usable surface. These the mileage the cost was $1,440 per 
ea) m.p.h. On heavier traveled roads a_ studies, together with the experience mile, the higher average being caused 
1. iled mat is placed on a 36-ft. gained by the engineers of the depart by using a 3-sq. ft. windrow on some 
Z It is felt that 12-ft. lanes ment, as well as the experience of other f the work. A 14 to 2-in. mat, 20 to 
too extravagant for a high- western states, led to the adoption of 23 ft. wide, is obtained by this method. 
ad. On secondary and feeder the following five types of construction, There is left 2 to 3 in. of gravel base 
he 36-ft. roadbed becomes 26 ft. per mile costs of which are noted in course between the mat and the sub- 
{0-ft. width is used on the major Table I. grade, which is composed of soil s - 
of the state system with 11 ft. Group 1 is through territory where lactory for support of the 1 l. In ex- 
ast absolute minimum width of there is small rainiall and the soil is ceptional cases, where unsatisfactory 
lanes. predominantly sandy. Traffic is light, soil is encountered, it is either removed 
Flat side slopes are used on light the entire mileage being on se lat d replaced } stabilized w id 
wide shallow ditches are used or intrastate roads. The essentials t il g el, ( ( ub-base - 
mm all new construction lessening construction technique consist of blad- — terial is added where moisture conditi 
ances of a car turning over should ing enough material from the surface are detrimental. The cost of the sub- 
ve the road. to give a windrow of 2 sq. applyins grade rein ement is not included in 
Practically one-third of the expendi- a penetration coat of MC-1 (kerosene the costs given in the table. 
the last year has been made to — cutback asphalt) of 0.3 gal. per sq.yd.; Group 2 consists of projects where 
nate danger spots. In addition blading the windrow over the surface; soil, moisture and traffic conditions in- 
erade crossing elimination has been application of 2-3 gal. of MC-2; mixing dicate that a greater total of 
lertaken intensively. Since 1917 by blades or road-mix machines; top and base is required. era- 
hen the department was organized, spreading; rolling, and sealeoating tions are the same as ri for 
hty-nine railroad crossings have been with RC-1 (naptha cutback asphalt). Group 1 except that 1,000 tons per mi. 
f new gravel is added and the windrow 
is in general 3 sq.ft. instead of 2 sq.ft., 
giving a correspondingly thicker mat 
with a $900 per mile increase in cost 
The projects listed in Group 3 are 
the standard road-mix type diffe o 
from the above in that enough gravel 
is added for a 6-sq.ft. windrow and no 
prime coat is used; SC-3 (slow curing 
road oil) is used and the result is a 
dense grade 24 in. thick. 
Group 4 has same general charac- 





teristics as Group 3 except that medi 


um-curing cutback asphalt is used in 


place of the sl w-curing road oil. The 
use of the cutback instead of the road 
oil is in line with the trend toward the 
greater wuse ot the cutback asphalt 
Experience has shown that a stronger 


and more stable mat is obtained and 


ato ‘ So0s Staetl i , 
while the asphalt itseif costs more, a | 





FIG. 4—ROAD-RAIL CROSSINGS have been eliminated in Wyoming until only 22 
remain and eight of these are now being eliminated. 





FIG. 5—TRAVELING MACHINE mix- 
ing and spreading bituminous surfacing. 
liminated by relocation or separation. 
Only twenty-two mainline crossings are 
still in use, of which eight are being 
minated under the present program. 
Ot these four are under contract and 
lans are being drawn for the other 
ur. Several eliminations within cities 
ire being built by the state. Seventeen 
lashing light signals are being installed 
cut down accidents; these are either 
cities or on the main highway. With 
he above program completed, every 
in-line grade crossing on the state 
ghway system outside of cities will be 
tected or eliminated. 


Five types of surfacing 


A study has been made of the amount 
1 character of the traffic along with 
e soil and moisture conditions of the 
erritory through which the various 
ads are built. This was necessary 
) that the funds available would cover 
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needed for the same 
ype of aggregate, the increased cost of 
$300 per mile is held to be justified. 
These MC jobs have now been down 
at least a year and there have been no 
ndications that the use of cutbacks with 
their lower viscosities will cause any 
appreciable amount of cracking from 
brittleness. The type of aggregate hav- 
ing a large percentage of crushed or 
angular particles seems adapted to this 
vpe of bituminous binder. Care is 
taken that the mat is not laid down until 
sufficient diluent has evaporated to stop 
early softness and consequent 
rutting of the mat before the diluent 
h out. However, no great 
amount of so-called aeration was neces- 


more is 


j 


+ 


any 
is gone 


sary, 

Group 5 includes 24 mi. of 
constructed with crusher-rup limestone 
which would come between the dense- 
graded and the open-graded type. On 
this account the rapid-curing type of 

phaltic binder used. The ma- 

rial was mixed in a traveling ma- 
-hine. After laying down, some chok- 
ing with crusher fines or sand was re- 
quired in connection with the seal coat 
to make the mat impervious. [xcellent 
subgrade and drainage conditions are 
found on this work, but no gravel was 
available, hence the use of the 
which required the use of the RC-type 
of cutback. In consequence the $900 
increased cost over the Group 4 type 
is chargeable to the absence of local 
gravel rather than to the necessity of 
a higher type of mat. 

The costs per mile shown in the 
table are for 1935 work. The costs for 
his work let in 1936 are considerably 
account of the in- 
Officials are appre- 


surface 


was 


1 
TOCK 


higher, mainly on 
creased oil prices. 
hensive that the increase in oil prices 
defeat the purpose of using oiled 


may 
roads, that is a large mileage of low- 
cost roads, and that some other method 
of getting dustless roads may have to 
be developed. 

The change in the classification of 
road surfaces on the state system dur- 
i the last five years is well illustrated 

Il where the earth road and 
<] surfaces have exchanged places. 


Upkeep is stressed 


Taking 


tenance items 


account all the main- 
including snow removal, 
and other costs, as well 
as surface maintenance, the costs per mi. 
in 1935 were $195 per mi. for oiled 
roads, $209 for gravel and $175 for 
earth. At first glance the conclusion 
would be drawn that there is practically 
no reduction in the maintenance costs 
obtained by oiling. However, it should 
be borne in mind that in general the 
oiled roads are the heavily traveled roads 
while the traffic on gravel roads is fairly 
light, much of the mileage being in the 
mountains or in outlying districts which 
get the summer tourist traffic only. A 
better comparison would be to take one 


into 


weeds, bridges, 


TABLE I. CONSTRUCTION COST PER 
MILE OF VARIOUS TYPES OF OILED 
ROADS IN WYOMING. 

Grorps 

1 2 3 

Prime coat, 
MC-1 .. $394 $302 
Aggregate . 587 $1,138 $1,265 $2,144 
i 14a 
MC-2 .... 757 1,774 
RC-2 
Seal 
RC-1 168 15 205 17% 
Processing. oot 43: 701 624 


Materials 


1,067 
: 1,711 
Coat, 


Totals... $1,653. $2,545 


Miles rep- 
resented. 92 36 


TABLE If. MILEAGE OF VARIOUS TYPES 
OF ROADS ON THE WYOMING STATE 
HIGHWAY SYSTEM. 


Jan. 1, Jan. 1, Jan. 1, 
Surface Type 1931 1933 1936 
arth 1,342 8 390 
Gravel .2eaee 1,451 1,2 678 
Oil or higher type 351 1,: 2.510 


be 3,573 


Totals 


typical example from the detailed re- 
port which shows a maintenance cost 
of $43.74 per mile for an oiled road 
while an adjacent gravel road which is 
iecessarily being oiled this year shows 
a maintenance cost of $427.27. 

Aside from snow-removal mainte- 
nance of Wyoming’s state roads, costs 
were $160 per mile in 1935 as against 
$170 in 1934, all of the decrease being 
due to decreased surface expenditures. 
Various individual sections of oiled 
roads varied from $50 to $473 per mile 
with a single case at $837, where con- 
siderable reconstruction was done. 
From a study of the recently issued 
report on maintenance for 1935, one 
may draw the conclusion that the oiled 
now built to the state’s 

standards, with ample  sub- 
and base support, particularly 
at the shoulders, with the improved 
technique, can be maintained for $150 
per mile, this figure covering all main- 
tenance items, including a nominal fig- 
ure for snow removal. High costs are 
almost invariably due to poor sub- 
grade without subgrade reinforcement 
either in irrigation areas or on heavy 
bus-and-truck-traveled roads with 20- 
ft. mats. These sections are short and 
the map (Fig. 2) showing maintenance 
costs that is made yearly to help the 
engineers determine the location of the 
high-cost sections also is of value in 
determining sections to be reconstructed 
if the traffic warrants. 

The cost of snow removal in Wyo- 
ming varies from year to year, taking 
7 per cent of the total maintenance fund 
in 1934 and 17 per cent in 1935. Four 
counties, largely mountainous, Lincoln, 
Sublette, Teton and Uinta, have used 
44 per cent of the total spent for snow 
removal and these counties carry but 
11.8 per cent of the total traffic of the 
state. The large increase in total cost 
for snow removal, $43,000 in 1934 
as against $118,000 in 1935, is due to 


roads being 
present 


grade 





a more insistent demand for k 
roads open as well as the heay 
fall last year. 

Surface maintenance costs 
gradual decrease in the last f 
these being $122, $114, $108, 
in the order named. To surf 
tenance is charged the work 
the traveled surface only, inclu 
mixing, addition of oil or g: 
patching. Higher than avera 
can usually be attributed to 
of a road to carry heavier tr: 
the type can stand and indicate 
for early reconstruction. The 
Highway across the southeast 
of the state averages $154 p 
which is 50 per cent above the ; 
but this is not considered al 
since this 436-mi. stretch car 
per cent of the state’s total traffic 
of it bus and truck, while it r 
for all maintenance only 20 
of the funds. It is estimated 
section earns $700 per mile in g 
tolls from foreign vehicles whil 
of the less traveled roads in the 
earn but $150 to $200 per mile. 

With minor exceptions Wyomi: 
abolished the patrol system of n 
nance and uses gang maintenance 
large crews operating from st: 
junctions. Each of the six distri 
controlled by a highway engineer 
handles both construction and inain- 
tenance, the latter being handled hy a 
maintenance supervisor reporting to t 
engineer. There are thirty mainte: 
gang stations with crews coveri! 
radius of 50 miles. 

Some of the equipment stocked at t! 
stations is as follows: 2 to 4 truc! 
tanks; 1 to 4 oil distributors; 1 
rollers; 10 to 15 light trucks, a large 
supply of tar kettles, 6 to 14-ton pic! 
ups; 3 to 5 heavy trucks; 3 to 4 bl 
graders; 12 to 20 snow plows; 2 to 
mowers and one  -yd. shovel. 

Cutback oils are used for patchi: 
If deterioration has gone too far the « 
tire surface is torn up, oil and g1 
is added if necessary and the old 
new remixed and relaid. If ther 
evidence by appearance of rolls 
water has penetrated the subgrade 
mat, both mat and foundation are t 
up and allowed to dry. If the subgrad 
material appears unsuitable it is r 
placed with gravel or rock and the oi! 
mat replaced, 
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The Wyoming State Highway De- me 
partment staff is as follows: James a 
True, superintendent-engineer; C. | cal 
Seifried, office and plans engineer; \\ nee 
H. Fisher, bridge engineer; I. E. Ru a 
sell, materials engineer; J. E. Lloyd om 
oil engineer; and J. J. Swanson, speci! reache 
engineer in charge of labor relati show 
and employment. J. G. Smith, Tal ngine 
Moore, J. R. Phillips, R. C. Kay, R. | — 
Templeton and George Corwine are lo 
the district engineers. roper 


Organization 
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How Army Engineers Kee 


A review of nonmilitary work performed by the Corps 


of Engineers and how its cost is kept and reported 


HE CIVIL WORKS of the U. S. 

Engineer Department are com- 

mitted to the Chief of Engineers, 
under direction of the Secretary of 
War, and they are carried on through 
the instrumentality of some 47 district 
fices located throughout the United 
s, Puerto Rico, and the Hawaiian 
Islands. These offices report through 
ten division offices, charged within the 
limits of their respective divisions, with 
general supervision over the execution 
of all public works, supervision over 
office methods, distribution of plant and 
other major items of property and 
veneral supervision of accounting 


ethods. 


State 


Volume of work 


The district offices are primarily re- 
nsible for investigations, studies, and 
ts on engineering projects; the 
design, construction, inspection, testing, 

ration and maintenance of engineer- 
ing work; scientific research; detailed 
plans; specifications, and estimates of 
costs. They have immediate supervi- 

m over such work as stream gaging, 
preliminary examination, topographic, 
hydrographic and other surveys; studies 
connected with flood control, water 

rage and power development; the 
construction by hired labor and con- 
tract of engineering structures, such 
as levees, revetments, breakwaters, 
inals, locks, dams, bridges, power 
plants, dredging, ledge removal, re- 
oval of wrecked vessels and _ other 
obstructions to navigation; operation 
and care of canals, locks and 
dams; the construction and repair of 
floating plant, etc. and the operation of 
irge repair yards and depots. They 
ire also charged with local investigation 
ind supervision of power structures in 
operation with the Federal Power 
Commission. 

The cost of the above work for the 
fiscal year ended June 30, 1936, 
mounted to $229,285,045, and the num- 
ber of civilian employees, exclusive of 

ntractors’ employees, during the year 
reached a maximum of 57,389. Table 

shows, by general classes, the cost of 
ngineer department work for the fiscal 
ar ended June 30, 1936. 
To carry on these activities under 
roper cost control an accurate, intel- 
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By James P. LaCroix 


Head Accountant, Finance Division, ¢ s of 
inecra, Washington, D. ¢ 


ligent and workable cost accounting s\ 
tem is imperative. 

is flexible and simple but was designed 
to furnish prompt and accurate inform- 
ation that would be of assistance in 
conducting operations in keeping with 
the standards of the best and latest 


approved practice. 


The present system 


Objectives of costs 


The term cost as used herein is the 
summation of expenses expressed in 
terms of cash or its equivalent incurred 
in the construction, acquisition or main- 
tenance of a unit or units of property. 
Cost accounting requires the recording 
of conditions, the making of measure- 
ments and the recording and analyzing 
of the units of labor, material, plant and 
other charges which enter into the cost 
of any given operation or into any unit 
of the work. 

The term cost accounting should not 
be confused with the term bookkeeping ; 
they are distinct in their functions and 
are maintained separately. Cost ac- 
counting is the process of allocating 
expenses as they are incurred to detail 
cost items of a feature of work, job, 
structure or other unit. Through it the 
various items of cost and quantities of 
work done are assembled in the proper 
groups, at the end of a given period of 
time, to be used for the purpose ex- 
plained in the following paragraph. For 
cost purposes the question as to whether 
or not bills have been paid is of no 
moment. The policy of waiting until 
obligations are paid, in order to apply 
the cost thereof to the work on which 
it is incurred does not subserve the real 
purpose of cost accounting. 

Cost accounting is necessary to the 
efficient and economical management of 
work, and its primary object is to show 
the efficiency of performance; its pur- 
pose may be defined as follows: 

1. To determine whether, under exist- 
ing conditions, work is being performed 
economically. 

2. To analyze the various component 
feature—costs of a construction job for 
the purpose of determining the efficiency 
of labor and plant. 

3. To forecast intelligently the ulti- 


mate cost of a project during the pr 
gress of the work. 

4, To compare pr riodically the 
ous features and elements of cost of one 
construction job with those of other 
similar construction jobs and, in case 
of difference, to furnish such data as 
will enable the engineer to discover the 
cause of such differences. 

5. To furnish such data relative to 
costs, as the work progresses, as will 
permit an intelligent comparison with 
estimated costs. 

6. To furnish sufficient and reliab 
data on completed work, for use in tl 
preparation of estimates of the cost of 
future similar work. 

Ai To awaken a spirit of com 
between the heads of different 


parties on similar work. 


i 





While, as mentioned above, cost ac 
counting and bookkeeping are disti 
functions and records of costs and « 
penditures must be maintained separ 
ately, there is a definite relation between 
the two, and to be of real value cost 
should be entered with accuracy as they 
arise from time reports, bills for ma- 
terials and supplies, reports of stocl 
issues, plant rentals, etc., to the en 
that the aggregate cost of any job wi 
agree with the actual expenditures there- 
for after necessary adjusting entries, 
with reference to intangible elements 
of costs, have been made. This re- 
conciliation furnishes the most effective 
check upon the accuracy of both records. 


Bidding procedure 


The necessity for accurate and re- 
liable cost data can be appreciated 
readily when it is considered that the 
general policy of the Chief of Engineers 
is to have all work performed by con- 
tract whenever the nature of the work 
and the time available for execution 
will permit, unless it is clearly evident, 
after bids have been asked, that the 
interest of the United States requires 
the work to be done by government 
plant and hired labor. Fig. 3 shows 
the total cost of engineer department 
work for fiscal years 1926 to and in- 
cluding 1936 and the amount thereof 
performed by contract and by hired 
labor (force account). 

Before bids are opened the contract- 
ing officers are required to prepare 
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a detailed estimate of the cost of doing 


the work by use of hired labor and 
government plant. If suitable govern- 


lant is physically available, either 


I 
within or without the district, to carry 


n the work within the limitations of 
time that would be allowed a contrac- 
( or if the work can be done at a 


reasonable cost by plant purchased or 


leased for the purpose, the estimate, 
based on such plant, includes the follow 
ng dir costs, including lab 
Is, plant rentals including insur- 
in indirect costs; overhead ; mobiliza- 


dk mobilization: interest on 


ital inve 


sted at the maximum pre- 
vailing rates being paid by the United 


States on current issues of bonds or 
ther evidences of indebtedness; em 
ployees liability insurance and_ other 
items properly chargeable to the work. 


acquired by purchase to 


carry on the work the depreciation 
charged therefor is the difference b« 

tween its original cost and its salvage 
value or its value to the United States 


on completion of the work. 
If no suitable government plant is 
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DEPARTMENT WORK 
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available or cannot be acquired to carry 
on the work within the limitations of 
time that would be allowed a contractor, 
the estimate is based on the best avail- 
able lat: e + he fai © 1 - able 
abie Gata as to the tair and reasonable 
cost of doing the work. 
The character of the estimate is made 
to bidders at the opening of the 
bids. The limitation imposed by law 
i. © Fi 
under Secti 
bor Act of March 2, 
work by 


is more than 25 


1919, prohibiting 


hy 


the contract price 
cent in excess of 
doing the work 
apply 
wl - ic availal " 
when no govern is available 
acquired for the execution 
limitations of 


specificatic ns. 


cost of 
does not 


ent plant 


vy government plant, 
1 

or cannot be 

of the work 

time established by 


€ 
latter case a bid 


within the 


the 
tn 


In the which exceeds 
by more than 25 per cent the estimated 
fair and reasonable cost is accepted 
only when it is clear that such accept- 


ance is in the interest of the United 
States. 

In order that the district engineer may 
be in a position to prepare an estimate 
will, in a measure, reflect the 


that 


FOR FISCAL YEAR ENDED JUNE 30, 1936 


Consolidated 








ultimate cost of the job he m 
possession of accurate and rel 
figures for previously execut 
work. In the event that the 
sponsible contract bid is not \ 
statutory 25 per allowal 
or the bids are for some ot! 
unsatisfactory, the departmen: 
all bids and either readvertises 
or performs it with governme; 
It is then, more than at any ot] 
that the value of accurate cost 
ing is recognized. 


cent 


General cost system 


The system of control, in cor 
with cost accounting, as applied 
engineer department, is similar i; 
activities. The decentralization 
ations in the department mak 
tremely important that the (| 
Engineers be furnished with pro: 
curate, digested and understandal 
formation as to costs. This infor 
must be dependable, available at all 
and in keeping with good business 


tice. Cost accounting properly s\ 


PERFORMED BY HIRED LABOR AND BY CONTRACT 






1) ; 4 (5 (6) (7 (8) (9) 10) 
Hired Labor -—--___———— -Centract - — a 
% of Total % of Total 7 

Item (Col. 3 5 (Col. 7+ Total by Items Grand 
N Class of Work New Yor Maintenance Total Col. 9) New York Maintenance Total Col. 9) (Col. 34+ Col. 7) Tota 
1 Flood Control 27,198,868 32 3,570,818.40  30,769,686.72 54.35 25,600,246.01 238,319.64 25,838,565.65 45.65 56,608,252.37 24 70 
2 Construction of Locks and 5 m 

Dan 21,943 ,660 02 21,943 ,660 02 26.91 59,604,528 .30 59 604,528.30 73.09 81,548,188.32 35 58 
3 Operating and Care of e 

Locks and Dams 7,652,613 54 96 42 284,045.20 284,045 20 3.58 7,936,658 7 3.47 
4 Channel W ork: (3,075,963 .69) ) (14,633,819 51 (30.66) (30,054,958.45) (3,039,551.98) (33,094,510.43) (69.34) (47,728,329 .94) (20.82 { 


4) Dredging with Hop- 
per Dredge 
(b) Dredging with other 
(than Hopper) 
Dredges, except 
Rock Removal 442 428.17 
) Dredging with other 
(than Hopper) 
Dredges, Rock 
Removal including 
Drilling and Blast- 





ing 13,700.75 
1) Rock Removal, other 
than Dredging 570.78 
e) Other Work 1,186,706 08 789,147 
5 River Regulation: (4,141,541.61) (2,638, 108 
1) Dikes 2,981,284 85 931,827 
b) Revetments 868 ,778 97 392,091 
(c) Retards 6,514 03 
1) Dredging 179 421.39 874,411 
e) Other Work : 105 542 37 439 ,77¢ 
6 Protection Work: (862,300.25) 712,021 
1) Seawa 32.952 
(b) Break waters 43 703.43 171,107 
) Jetties 13,208 5 380,051 
d) Other Wort 805 388 127,910 
7 Removal of Sunken Vessels 9,471 
8 Removal of Snags and 
Other Obstructions 853 , 694 
9 Surveys, Inspections, et 
(Not chargeable to other 
features of Work (537 440.16 3,058 , 663 
1) Examinations, Sur 
veys and Contin- 


ies (Genera 2 





g' a 
(b) Special and Miscel- 
laneous Surveys 537,440.16 332 ,289 
10 Other Work 649 ,725.59 867 ,996 
11 Adr strative Expense 
KE. R.A)... oa 191,926 11 484 
12 Totals 58,601,425 75 30,961,728 
13 ©; ot Hired Labor Tota 65 43 34 
14 ©, of Contract Tota 
15 ©, of Grand Total 25 .56 1 


16 Office of Chief Ex 


gine 
Services and Miscel- 


laneous Expenses 

17 Ni sragua ( anal Purvey 
Uthce e 

18 Total Engineer Depart- 


ment Cost 





1,432,557 91 3,694,878 


7,073 ,829 


2,726,374 


13.0 


21 7,516,257 .38 21.54 24,345,519.74 


75 5,127 436.66 100 00 


3,039 ,047 


204 





83 27,384,567.57 78.46 





5,127,436 66 2.24 


34,900,824.95 15.2 





13,700.75 0.53 2,570, 605.19 2,570,605.19 99.47 2 584,305.94 1.13 
570 78 19 26 2 393.49 : 2,393.49 80.7 2,964.27 0.00 
86 1,975,853 94 38.65 3,136,440 03 504.15 3,136,944.18 61.35 5,112,798 .12 2.22 
04) (6,779,649 65) (34.68) (12,432 ,597.55) (335,530.92) (12,768,128.47) (65.32) (19,547,778.12) (8.53 
76 3.913.112 61 98 77 9,372,087 .51 314,516.91 9,686,604.42 71.23 13,599,717.03 5 93 
79 1,260,870 .76 31.52 2,731,520.84 8,220.48 2,739,741.32 68.48 4,000 ,612.08 1.75 
6,514.03 100 00 6,514.03 0 00 
53 1,053 ,832 92 100 00 ; + 1,053,832 .92 0.46 
96 545,319 33 61.47 328,989.20 12,793.53 341,782.73 38 53 887,102.06 0.39 
92) (1.574.322.17) (20.78) (3,840,535.64) (2,160,127.69) (6,000,663 33) (79.22) (7,574,985.50) (3.31 
76 32,952.76 71.61 13,0 ‘ 7.32 28.39 46 020.08 0.02 
18 214,810.61 6.89 2,784 922.30 115,725.3 61 93.11 3,115,458 22 1 36 
34 393 ,259 93 13.57 474,181.66 2,031,335 .06 5.72 86.43 2,898,776. 65 1 26 
64 933 298 87 61 61 581,431.68 31.68 38.39 1,514,730 55 0 66 i 
93 9,471.93 6.12 ; 145 ,368 . 29 145 368.29 93.88 154,840 22 0.07 7 
42 893 694.42 99.64 3,254.41 3,254.41 0.36 896,948.83 0.39 8 
1 3,596, 103 .37 17.98) 16,214.32) 57,778.51) 73,992.83) (2.02) 3, 670,096.20 (1.60 9 
20 2,726 374.20 97.92 57,778.51 57,778.51 2.08 2,784,152.71 1.21 
01 869,729.17 98 17 16,214 32 . 16,214 32 1.83 885 943 49 0 39 
24 1,517 , 721.83 53.01 1,278,198 .29 67,412.49 1,345,610 78 46.99 2,563 ,332.61 24 1 
65 192,410 76 27 69 499 383 64 3,069 06 502,452.70 72.31 694,863.46 0.30 1 
17 "89,563,153 92 39 07 133,326,662 20 6,334,458 19 139,661,120 39 60.93 229,224,274 31 100.00 12 
57 100.00 7» 
95 46 4.54 100.00 14 
51 30 07) 58.17 2.76 60.93) i 1) 
8 644.26 1 
BFT6.TD  cucces ui 
Oe sesane 3 


229 285,044 
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1936 








II—OVERHEAD BY FISCAL YEARS FROM 1931 


Contracts 





TO 1936 








Total 

Over- Over e 

head to head t t 

Fiscal Field : Field i 
Year Field Cost Overhead Cost Total Cost Field Cost Overhead Cost al Cost i Cost Overhe t 
51,296,885 03 3,898,581 .24 7.6 55,195 466.27 5,741,208 58 2,820,921 20 43 68 562,129.78 117,038,093 61 502 44 57 
45,412,188.82 3,254,744.87 7.2 48,666,933 69 61,286,498 88 2,283 ,472.18 37 63,569,971 06 106,698,687 70 5.538.217.05 5 19 
47,102 037.43 3,009 664.93 639 50,111,702.36 64,009,085.97 2,111,299 78 3.30) =66,120,385.75 111,111,123 40 5,120,964 71 4 61 
{ 56,892,383.77 2,856,707.07 5.02 59,749,090. 84 97,714,432 51 2,940,509.43 3.01 100,654,941 94 154.606.816 28 5.797.216 50 3 75 
60,197 ,673.55 3,191,247.12 5.30 63,388,920 67 127,572,082 52 3,385,246.28 2 65 130.957 278 80 187'769'706.07 6 576.493 40 2 FD 
§4,495,070.58 5,068,083 34 6 00 89,563,153 92 135,431,461.03 4,220 659 36 3.12 139,661,120. 39 219,926,531 61 9,297,742.70 4 23 


Total 345 , 396,239 18 21,279,028. 57 6 16 366,675,267 75 551,754,719 49 17,771,108 23 3.22 569,525,827.72 897,150,958 67 39,050,136 80 435 936,201,095 47 


ved is the soul of efficient control in 
management of engineering opera- 
tions. There must be no variance in 
system by the various district offices. 
To guard against this and to secure ab- 
solute uniformity, each division enginecr 
js assigned a division accountant, whose 


of each district and check, instruct and 
assist the accountants in local charge of 
the cost work. The head accountant in 

office of the Chief of Engineers is 
responsible for the compilation of cos 
statistics and for the general accounting 
results throughout the department. He 
makes periodical inspections of the rec- 
ords in each district and confers with 
accountants and district and division 
engineers on matters pertaining to ac- 
counting. A cost accounting manual, 
approved by the Secretary of War, Feb. 
16, 1927, and revised Sept. 15, 1931, 
covers the general scheme in effect and 
compliance therewith is mandatory. 
The following is a_ brief general 
lescription of the operation of the 
system: 

Labor Charges—All labor costs are 
compiled from either a daily labor re- 
port or from the 15-day time roll de- 
pending on the character of the work 
involved. If the work consists of vari- 
ous subitems such as would ordinarily 
be set up for the construction of a lock 
and dam, or similar work, labor distri- 
bution is reported daily. If the work is 
of such character that few subdivisions 
of costs are desired, such as dredging 
a channel, labor charges are reported at 
the end of each 15-day period. 

Materials and Supplies—The purchase 
of materials and supplies is merely a 
conversion of cash into another form of 
asset equally as valuable and proper 
accounting for such items requires al- 
most the same degree of thoroughness 
as is required in the handling of actual 
cash; therefore, adequate facilities are 
provided for handling, storing and care 
of these items. All such items pur- 
chased are initially charged to a stock- 
control account, unless such items are 
delivered direct to some unit of plant, 
the location of which would make it 
impracticable to receive such deliveries 
at the storehouse and reissue, or where 
items are delivered direct to some job 
for immediate use. The stock-control 
account is debited with all receipts and 
credited with all issues (requisition on 





rr 


TABLE Il INSURANCE AND ADJUSTMENT ACCOUNT FROM OCT. 1, 1934, TO 
JUNE 30, 1936 


Balance undistributed at end 
of fiscal year 


Divisions Charges Credits Debits Credits 
A. North Atlantic , $450,702.67 $416. 296.90 eee ere 
B. South Atlantic 155,138.02 84,794.30 TOON LTE eeckswas ‘ 
C. Gulf of Mexico 143 365.15 245,156.88 .. $101,791.75 
D. Great—Lakes . 47 938.23 46,024.56 1,913.67 
E Upper Mississippi Valley 32,006.15 194,084.68 ..... 162,078.53 
F. Missouri River 85,707 36 85,600.01 107.35 .. ; 
G. Ohio River 109 577.06 329 966.56 .... a 220,389.50 
iH. Lower Mississipp: Valley 643 427.02 931,958.02 .. = 255 1.00 
I. North Pacific 41,828.14 30,981.72 10,846.42 
J. South Pacific 15,886.62 213,525.53 ; 197 638.91 
Totes. i... Bin 1.725.576.42 2 .578,389.16 117 .616.93 970,429.67 
Net balance $52,812.74 


storekeeper). The balance in this ac 
count represents the amount of stocks 
on hand at any stated date. The requi- 
sitions on storekeeper are summarized 
daily, or at less frequent intervals if 
the number of issues does not justify 
the preparation of the daily summary, 
and each job to which issues have been 
made is charged with the appropriate 
amount as shown thereon. 

Plant Charges—Plant-operation ac- 
counts are maintained for all major 
items of plant, and all operating costs 
such as payrolls, subsistence, fuel, lu- 
bricants, plant rental, etc. are posted 
currently to these accounts. At the end 
of each month the net operation cost 
for each item of plant is prorated on a 
time basis to the job or jobs on which 
the plant was engaged during such 
period. 

Overhcad—The term overhead as 
used by the engineer department means 
all administrative and supervision costs 
which cannot be charged direct to a 
specific job. It includes all such costs 
in the district and division offices as 
well as the office of the chief of en- 
gineers. 

A control account is maintained 
in each district office to which all 
such expense is debited. Appro- 
priate credits are made to _ this 
account each month and the amounts 
thus credited are charged as_ over- 
head to the various jobs on which work 
was done. Due to the fact that the 
overhead costs remain somewhat con- 
stant throughout the year and do not 
fluctuate with the seasons during which 
construction work can be performed, the 
credits to this account are charged to 
the jobs on a predetermined percentage 
basis. This account is frequently ana- 





lyzed and great care is exercised to see 
that the balances are charged out during 
the fiscal year, unless it is definitely 
determined that certain portions of the 
overhead charges accrued as a result of 
the anticipated work of the ensuing 
year, in which event the distribution of 
such charges is deferred. 

It is not considered equitable to 
charge the same proportion of over- 
head to work performed by contract as 
is charged to work performed by hired 
labor and government plant. Therefore, 
each class of work is charged with that 
portion of overhead which represents 
the approximate percentage of adminis- 
trative effort expended on such work. 
It has been determined that this effort 
is applied approximately in the propor- 
tion of 1:2, that is, only one-half the 
percentage of overhead charged to work 
performed by hired labor and govern- 
ment plant is charged to the work done 
by contract unless in certain instances 
it is determined by actual test that the 
proportion should be otherwise. Table 
II shows the cost of work performed by 
the department during fiscal years 1931- 
1936 and the amount of overhead in- 
cluded in such costs. 


Plant cost accounting 


All engineer department plant and 
equipment, except that which belongs to 
the national-industrial-recovery, public- 
works and emergency-relief projects, is 
owned, operated and maintained by a 
special plant project, hereafter referred 
to as the plant allotment, under the 
appropriation for which the plant is 
primarily used. The Secretary of War, 
under date of Dec. 13, 1934, approved 
the establishment of the plant allotment 
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____ ANNUAL CHARGES TO PLANT RENTAL ACCOUNT _ ] EARNED RENTAL 
YEAR | DEPRE- | peppips [CESSATION SMALL (AVERAGE 


' 
S OF WORK TOOLS, ETC] TOTAL PER DAY DAYS RATE|AMOUNT 














FIG. 1—FORM FOR summarizing actual annual debits and credits to the plant 
rental account 


f PLANT RENTAL COMPUTATION sail 
| SUBMITTED AS OF 6/30/36 _ 
2] YEAK & MONTH BUILT OR ACQUIRED JUNE, 935 
3] ESTIMATED LIFE-YEARS i 
ORIGINAL COST * 
ADDITIONS AND BETTERMENTS 
TOTAL COST 
“TDEPRECIATION CREDITED __ 
8] REMAINING BOOK VALUE 
ESTIMATED SALVAGE VALUE __ 
10| BALANCE TO BE DEPRECIATED | 
NI]ESTIMATED REMAINING LIFE-YEARS| 
ESTIMATED ANNUAL CHARGES 
12] DEPRECIATION 
|Z|REPAIRS & REPLACEMENTS 
14, CESSATION OF WORK 
ISSMALL TOOLS, ETC. 
jg) DEBIT OR EXCESSIVE CREDIT 
BALANCE IN PR. ACCOUNT ABSORBED, __ 
17] TOTAL ANNUAL RENTAL | 
I@J ESTIMATED AVERAGE DAYS IN USE | 
I9]DAILY RENTAL RATE oe cca 
20[ APPROVED BY CHIEF OF ENGINEERS, ae 





FIG. 2—DEPRECIATION FORM 
used to list charges on which per diem 
plant rentals are based. The item ot 
plant in this example is a floating dredge. 


as of Oct. 1, 1934. To put this plan 
into effect it was necessary to set up a 
revolving fund in each district, from 
which all inittal expenditures for pur- 
chase, operation and maintenance of 
plant are made and as the plant works 
on various projects these projects re- 
imburse the plant allotment for such 
expenditures. This procedure has 
greatly facilitated accounting and sim- 
plified the maintenance and operation of 
the plant. The following plant accounts 
are maintained in the district offices for 
each major item of plant and for groups 
of similar minor items: plant cost (capi- 
tal account), plant rental and plant op- 
eration. 

Plant Cost Account—This account is 
intended for use in assembling the cost 
data covering any item or class of plant 
and for maintaining a perpetual record 
to show the remaining book value of 
plant. The first debit entry to this 
account is the actual cost of the item 
of plant. Other debit entries are made 
as additions and betterments are added 
to the plant. At the end of each month 
this account is credited with the monthly 
proportion of the predetermined annual 
depreciation, which amount is at the 
same time debited to the appropriate 
plant rental account. The balance in 
this account at the end of the month 


represents the remaining book value of 
the time of plant. Periodic checks are 
made of the remaining book value of 
plant for the purpose of determining the 
sufficiency of the depreciation charge 
and corrections are made when such 
action is considered appropriate. When 
plant has increased in value due to the 
application of extensive improvements 
and -additions, the rate of depreciation 
is promptly corrected. 

Plant Rental Account—For cost ac- 
counting purposes the work upon which 
the plant is engaged is charged only 
with that portion of plant cost actually 
expended on the work. Actual expendi- 
tures of plant cost, expressed as plant 
rental, represent that portion of plant 
service actually consumed on the work. 
The cost of the service of plant can 
most readily be charged to the work 
upon which engaged in the form of a 
per diem rental. The per diem rentals 
are made up of charges for deprecia- 
tion, repairs and replacements, cessa- 
tion of work and small tools. (Cessation 
of work charges are the expenses neces- 
sary for taking care of the plant during 
the nonworking season). The costs of 
these items are debited to this account. 
The credit to this account is the amount 
of earned rental which is posted at the 


FIG. 3.—RELATION OF contract to 
force-account work performed under the 
direction of the Corps of Engineers from 
1926 to 1936, inclusive 


Millions of Dollars 


0 
1926 1927 1928 1929 1930 
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end of each month. This accou 
maintained that ultimately the 
amount credited will about equ 
aggregate amount charged. NN: 

the balance in this account is 

credit side. Any temporary bh 

are treated as deferred items for 

quent adjustment. 

Plant Operation Account—Thi 
count was designed for the pury 
uniformly recording all apppri 
costs in connection with the operati 
certain classes of plant. For ex 
the cost of the following items is 
under appropriate headings to tl : 
count for each major unit of ff 
plant: (1) payrolls, (2) subsist 
(3) fuel, (4) water, (5) miscella: 
supplies, (6) lubricants, (7) 
rental, (8) attendant plant (cos: 
operation), (9) miscellaneous exp: 
and (10) insurance. At the end 
each month the net total operating c 
for the period is charged to the jo! 
jobs which the plant was engaged 
has already been explained above. 

Depreciation rates on plant as applied 
by the engineer department are obtained 
by use of the straight-line method. 
it the annual rate to be charged to 1 
plant rental account is obtained 
dividing the initial cost of the p! 
plus additions and betterments, if 
minus a normal amount for sal\ 


value, by the number of years which 


are estimated to form the economic lift 
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the plant. In determining the econ- 
mic life of plant, consideration is given 

the expected operating conditions, 

wracter of work and such other fac- 
rs as will affect the durability of the 
lant. Great care is exercised to see that 
rate adopted will not make it pos- 
ble ultimately to charge to the cost of 

e work, in the form of depreciation, a 
reater sum than its pro-rata share of 

amount actually expended for the 
lant used. Depreciation in the value 
plant commences from the moment 
purchase or the completion of its 
nstruction, and occurs as a result of 
ear and tear due to active use and 
hysical deterioration and decay during 
a period of idleness. These forms of 
lepreciation are termed natural de- 
yreciation. Another form of deprecia- 
tion is termed functional depreciation, 
and is a loss due to the fact that plant 

f more modern design and of greater 
efficiency has been developed that makes 
t desirable to abandon or remodel the 
old unit in order that work may be 
prosecuted with greater speed and ef- 
ficiency by use of the more and im- 
proved equipment. The losses in value 
as explained above necessarily become 
operating losses that must be absorbed 
by the work upon which the. plant is 
employed as a par of the cost of such 
work based upon the time the plant is 
employed thereon. 

All per diem plant rentals are com- 
puted by the district office and are sub- 
mitted through the division engineer 
concerned to the chief of engineers for 
approval. A complete file of all ap- 
proved rentals is maintained in the 
fice of the Chief of Engineers. Form 
No, 22, Fig. 2, illustrates the application 
of the above-mentioned depreciation 
charges on which per-diem rentals are 
based. 

Form No. 22-A, Fig. 1, is used for 
summarizing the actual annual debits 
and credits to the plant rental accounts. 
rhe data shown on this form are used 
by the districts in the revision of per- 
diem rental and in the preparation of 
estimates for rentals on similar new 
plant. When plant is worn out in serv- 
ice or otherwise disposed of a copy of 
this form with appropriate data shown 
thereon is submitted to the Chief of 
Engineers and is used in the compila- 
tion of pertinent statistical plant data. 

An insurance account was established 
as of Jan. 1, 1935, and is maintained 
under the plant allotment in each dis- 
trict. The purpose of the account is to 
charge into the current costs of all 
work performed by engineer depart- 
ment plant an amount which from 
experience reflects those charges due 
to loss of property or value whicn have 
heretofore been charged to completed 
work as they accrued, and which were 
not reflected in the detailed unit costs 
of such work. The basis for absorbing 
the losses charged to the insurance ac- 


count is the earned plant rental on plant 
used. Two per cent of the earned 
plant rental each month is charged to 
the plant operation account which in 
turn is prorated along with other plant 
operation costs to the work on which the 
plant was engaged. The per cent charge 
is subject to revision by the Chief of 
Engineers and such increases or de- 
creases, if any, in the percentage as 
may be necessary to absorb the losses 
are made as and when the records indi- 
cate such revision is necessary. This 
account is debited with all losses and is 
credited with 2 per cent of the earned 
plant rental. The credit balance in this 
account represents the reserve to be 
used along with subsequent credits to 
the account to absorb future 
Table III shows the status of this ac- 
count by divisions and for the depart- 
ment as a whole as of June 30, 1936. 
All accounts are maintained in the 
district offices in ample detail to permit 
of any logical analysis and the informa- 
tion shown therein is used by the dis- 


losses. 
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trict engineers in the administration of 
the affairs of the district and for the 
preparation of monthly, annual and 
special reports submitted to the division 
engineers and the Chief of Engineers 
The reports show quantities, costs, and 
unit under appropriate heading 
this period, to date, and estimated total, 
for each feature of work (a feature ot 
work being a subdivision of a project) 
under a project, and serve to keep the 
Chief of Engineers currently informed 
as to the progress and cost of the varied 


1 


operations fer which he is responsibl 


costs 


In summary, a cost accounting s\ 
tem is in operation on civil works unde1 
the control of the Chief of Engineers, 
War Department, that is simple in its 
application, sufficiently comprehensive in 
its scope to reflect costs accurately, and 
so flexible in its set-up as to be readily 
adaptable to a wide variety of projects 
involving the expenditure of public mon- 
ies, the safeguarding of which, in the 
final analysis should be the 
consideration for all concerned. 
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Cast Iron Pipe with Flexible Joints 
Used for Stream Crossing 


Special flexible joints aid installation of water 


pipeline beneath a navigation canal at New Orleans 


By Alexander Allison, Jr., 


Designing Engineer, Sewerage and Water Board, 
New Orleana, La 
LEXIBLE JOINT water main 


stream crossings are not unique, 

but certain features of 
ing of a 12-in. water main under the 
inner harbor navigation canal at New 
Orleans, which connects the Mississippi 
River with Lake Pontchartrain, are 
unusual and interesting. In the first 
place, special requirements imposed by 
agencies controlling the property over 


the cross- 


which the line was laid fixed its route 
rather definitely. Also, a special flex- 
ible joint cast iron pipe was utilized 
successfully for the stream crossing 


portion of the line. 

The water main is being laid by the 
sewerage and water board of New 
Orleans along the Chef Menteur high- 
way. The canal to be crossed is 300 
ft. wide at the top with a bottom width 
of 175 ft. and a depth of 30 ft. below 
mean low lake level and is situated 
in the center of a strip of ground 2000 
ft. wide, both the canal and the adjacent 
property being owned by the New 
Orleans dock board. Levees along both 
sides of the canal are controlled by the 
board of levee commissioners. The 
highway and the bridge crossing the 
canal are under the jurisdiction of the 
Louisiana highway commission, All of 
these agencies, except the sewerage and 


water board, are controlled by the state. 

Plans for future development of the 
banks of the canal by the dock board 
made it undesirable for a watér pipe to 
be placed anywhere except close to the 
highway. The dock board also required 
that the top of the water pipe should be 
at least 10 ft. the bottom of the 
canal for the full width. This latter re- 
quirement made 
pipe so deep that the highway commis 
sion would not permit the crossing to be 
closer to the bridge than the end of the 
bridge fenders. The 
the levee board involved restoration of 


below 


the excavation for the 


requirements of 


the levees and the placing of concrete 
bulkheads around the pipe. 

These several requirements 
tically drew the plan for the crossing: 
the pipe, with about 3 to 4 ft. of cover, 
must approach the canal along the high- 
way; at the water’s edge it must turr 
sharply away from the highway an 
down into the canal. At the bottom it 
must resume the horizontal running 
parallel with the highway; and on the 
far side it must reverse these direc- 
tions coming back to a trench along the 
highway. 

The certainty of considerable joint 
deflection in a line following the pre- 
scribed route made some sort of flexible 
joint necessary. The special type of 
joint adopted is shown in Fig. 3. 
It is manufactured as an integral part 


prac- 
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FIG. 1—CONNECTING bank section of pipe to horizontal run before lowering 


Profile 


line to bottom of canal. 


% 
S 
~. 
8 
$ 
> 
£ 
& 
~ 


FIG. 2—LAYOUT of pipe line crossing of New Orlears industrial canal Curve 
in alignment was necessary to keep deep trench excavation at safe distance from 
bridge piers. 
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Joint Assembly 


FIG. 3—MAKEUP of flexible joint used on 
industrial 


of 16 ft. pipe lengths with a spherical 
socket on one end and with a square 
bead cast on the opposite or spigot end. 
A cast iron retainer ring is stretched 
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Joint Assembly Defiected 


cast iron pipe crossing of New Orleans 
canal, 


over the bead on the spigot, to form a 
seat for a duck-tipped rubber gasket. 
Next to this a split gland lip is as- 
sembled around the spigot. The outer 


American Cast Iron Pipe Oo. P 


FIG. 4—JOINTS DEFLECTED in test 
of line before shipment of pipe to the job 


surfaces of the ring, the gasket 
the gland are given a spherical form c 
responding to the spherical inside su 
face of the pipe; they, in effect, c 
stitute the spherical ball. The spheric 
socket cast on the bell end of the pi; 
is large enough to receive this c 
posite ball, which is held in place by 
bolted flange, the interior surface 
which is so shaped as to extend a: 
complete the spherical socket. T'| 
joint allows an angular deflection 
15 deg. from the straight line in a: 
direction. 

In the canal crossing thirty-one 16- 
lengths of this flexible joint pipe wit 
four one-eighth bends, also equipp 
with ball and socket joints, were used 
The pipes were delivered with 1! 
joints fully assembled, requiring on! 
removal of the protective wrapping 
insertion of the ball in the socket an 
bolting up. 

A dredge with clamshell bucke: 
proved unable to complete the deep ex 
cavation and a suction dredge wa 
called into service. Two pairs of 75-ft 
creosoted guide piles were driven to keep 
the horizontal line of pipe in place after 
the trench was ready for the pipe. Two 
barges were lashed together end to end, 
and eleven 16 ft. lengths of pipe were 
put together on the barges, the joints 
made up and the long line of pipe 
lowered over the side and held just 
above the waterline. The barges were 
then towed into place and the two end: 
of the pipeline inserted between their 
respective guide piles. One length oi 
pipe and a bend were then assembled, 
lowered into place and connected to the 
horizontal line. This end of the horizon- 
tal line was then lowered into the 
water until the diagonal pipe was 
partly submerged; the diagonal pipe 
was secured to a pontoon, and activities 
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the other end. 


transferred to 
o joints and a bend were added at 


opposite end, after which the 

line was lowered _ further. 
tional joints were placed at each 
two at a time and the line lowered 
r each addition until the whole pipe- 
rested on the bottom of the trench. 
one-eighth bends were then at- 
‘d to the shore ends, followed by 
lengths of pipe connected by me- 


chanical joints. Concrete bulkheads, ex- 
tending 2 ft. on'each side of the pipe 
were built, after which the underwater 
trenches near the shore were backfilled 
and the deep trench was partly filled. 

The contractor on the work was ea 
McCrary Co., Inc., Atlanta, Ga. The 
supervising engineer for the sewerage 
and water board was H. B. Myers, Jr. 
The pipe is manufactured by the Amer- 
ican Cast Iron Pipe Co. 


Scattered Construction Operations 


Connected By Radio Telephone 


Radio telephone communication between headquarters of the 


Passamaquoddy power project and operations on drill boats and 


islands demonstrates practicability and cheapness of the system 


By Royal B. Lord 


Captain, Corps of Engineers, U. 8. Army, 
Eastport, Me. 


construction jobs where opera- 

tions are carried on over an ex- 
tensive area present a problem that is 
not always readily solved by a telephone 
or telegraph installation. Where the 
work is carried on in an isolated area 
or on water, the installation of wire 
communication will be expensive and, 
in most cases, prohibitively so because 
of the natural obstacles encountered. 

At Eastport, Maine, during the pre- 
liminary construction operations for the 
Passamaquoddy Bay tidal power de- 
velopment this problem was solved by 
the installation of a communication 
system using the radio telephone. The 
accompanying map shows the location 
of the various features of the project. 

At A, underwater boring investiga- 
tions were required in the deep water 
channel between Eastport and Lubec. 
This work was extremely hazardous 
and in many cases rough water pre- 
vented physical contact by small boats. 
Constant communication was necessary 
from the drill boats to shore and vice 
versa to provide weather reports and 
for the service of the job which fre- 
quently required mechanical facilities 
urgently. 

On Treat Island, point B, construc- 
tion was under way on the Treat- 
Dudley Island dam, the navigation lock, 
the filling-gate structure and other con- 
struction facilities, such as docks and 
roads. As work was conducted on a 
24-hr. basis using heavy construction 
equipment, a positive communication 
system was required in this isolated lo- 
cality for efficient operation. 

Carlow Island, point C, was the hub 
of the construction for three rock and 
earthfill dams. Although this location 


C OMMUNICATIONS on large 


was accessible by railroad trestle, no 
wire service was available. As the three 
dams were being constructed by use 
of railroad haul, the item of train dis- 
patching presenting a problem that re- 


a~S 


~~ Quoddy Power 





FIG. 1—WIDELY SCATTERED OP- 

ERATIONS on the Passamaquoddy 

power project were kept in communica- 

tion with headquarters in Quoddy Village 
by radio telephone. 


quired infallible communication, to pre- 
vent lost time. The key to the opera- 
tions was the maintenance of a proper 
train schedule for the work trains, 
which schedule was required to be co- 
ordinated with that of the regular main 
line trains having priority. Operations 
were directed from point D. 

It was estimated that the deep-water 
investigations would require four 
months; the Treat Island work three 
years and the dams at Carlow Island 
six months. Communication would then 


be required progressively at other iso- 
lated localities as other major features 
of the project were undertaken. The 
construction of the large earth- 
blanketed rockfill dams between Moose 
Island and Treat Island and between 
Dudley Island and Lubec were long- 
time jobs. The opening up of quarries 
for material for dams and for 
crushed rock to be used as aggregate 
for concrete would occur simultaneously 
With the construction of the dams. 

A communication system to meet the 
above conditions was immediately 
necessary at the start of operations. 
The basic requirements which governed 
in the selection were: An efficient fool- 
proof system and one that would be 
economical to install and operate. A 
wire service would require an expensive 
installation as no lines existed at or 
near the localities. Also by this method 
no communications could be provided 
for the marine work during deep-water 
investigations or during the construc- 
tion of the large dams. Wireless 
telegraphy, although acceptable, would 
meet the first condition but would not 
prove economical due to the restrictions 
which require trained operators and the 
necessity for their continuous employ- 
ment in order to operate the stations. 
Radio telephone, on the other hand, met 
all conditions indicated above and was 
found to be the most economical, even 
when the initial cost was liquidated 
over a short period of time. 

A distinct advantage of this unit is 
its simplicity and ease of operation. No 
special operators are required and no 
code is necessary to be transcribed 
a weakness in wireless telegraphy which 
would permit error in sending and re- 
ceiving messages. The radio telephone 
can be used with equal facility to the 
direct-wire telephone. At all times mes- 
sages are clear and understandable if 
the operating range does not exceed 
30 miles. Important messages can be 
communicated to the field without hav- 
ing a third party to act as the operator. 

Radio telephone stations were lo- 
cated in the administration building at 
operations headquarters, at Carlow 
Island, at Treat Island and aboard the 
floating plant from which borings were 
taken. An operator-mechanic was on 
constant duty on the key set in the ad- 
ministration building. He was in 
charge of the system and made inspec- 
tions at the other stations, to service 
the sets when necessary. During his 
absence an office employee acted as 
operator in the administration building. 
In the field stations no operator was 
required and messages were sent by 
designated individuals of the field office 
force who performed this service in ad- 
dition to their normal duties. As all 
sets were equipped with loud speaker 
attachments, units could operate on a 
call system and constant attendance at 
the field office was not essential. 

Radio Telephone—The total installed 
cost of four radio telephone sets was 
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FIG. 2—RADIO TELEPHONE EQUIPMENT on the Quoddy project. At the 
top, equipment at headquarters where an outside supply of power was available, 
and, below, equipment used in one of the isolated field offices. 


$1,186 or about $296 for each complete 
unit in operating condition. 

Operation and message cost based on 
a six months period were as follows: 


Total maintenance and power.... $128 
Mechanic-operator .......2-e0-% SOO 
Total operating ........ $928 


Total messages sent and received 


in the period...... 13,500 


Operation cost per message $.0686 


Total cost per message to liqui- 
date the investment in 3 years $.0854 

Wireless Telegraphy—It was esti- 
mated that if a system of 
telegraphy was installed, the initial cost 
of four stations would be $936, plus 
two-shift operating cost for six months 
ot $6000. 


wireless 


The total cost per message, liquidat- 
ing this system over a three-year period, 
would be $0.465. 

Direct-Wire Telephone—The  esti- 
mated cost for initial installation of a 


direct-wire telephone system was 
$7,626. The total cost per message, 
liquidating this system over a _ three- 


vear period, would be $0.65. This in- 
stallation would not provide a complete 
communication system and regardless 


of cost could not be considered 





The equipment used in the field, 
where 110-volt 60-cycle power was not 
available, was of a U. S. Army Signal 
Corps design; this equipment was de- 
signed originally for use on a fre- 
quency of 940 kilocycles, but due to the 
fact that this frequency was not author- 
ized for this work, the circuits were 
altered for use with a frequency of 
1,584 kilocycles. The transmitters con- 
tain three tubes, one as an oscillator 
amplified by an untuned stage of radio 
frequency. Speech modulation was ac- 
complished by a single-button carbon 
microphone transformer coupled to the 
modulator tube. Modulation of the car- 
rier wave was accomplished by con- 
necting the plates of both radio fre- 
quencies and modulator tubes as in a 
Heising circuit. 

The battery receiver was a_ four- 
tube regenerative circuit consisting of 
one-tuned radio frequency, a regenera- 
tive detector and a two-stage audio 
amplifier. The Western Electric tubes 
had a filament voltage of 4 and a plate 
voltage of 40. The filament power was 
supplied from storage batteries, and 
plate power was supplied by two 20-volt 
B batteries. The output was regularly 
used on phones or loud speakers. 


The control box was used for 
ing from the sending to the re 
operation and vice versa. Thi 
controlled a 12-and 350-volt dyn 
supplying power to the tran 

from 12-volt storage batteries. 

Antenna equipment was of the 
coni type 148-ft. in length and usx 
a ground connection. The range | 
tion of this set is 30 miles. 

Equipment used at operations 
quarters, the central station, where 
volt 60-cycle power was available, 
sisted of a 30-watt transmitter, en 
ing five tubes for radio frequency, 
six for modulation. Power for 
circuits was supplied from full- 
mercury vapor type 83 rectifiers. 

The radio frequency circuit was 
trolled by a crystal ground to a 
quency of 1584 kilocycles exciti 
type 56 tube in conjunction wit! 
type 53 tube as a buffer. The In 
circuit was capacity coupled to the t 
46 tubes operating in parallel. 

The modulator consisted of six tul 
one type 57 tube, one type 56 tube 
three type 46 tubes, receiving | 
supply from a full-wave rectifier 
type 83. 

With this unit an Astatic microph 
model D-104 was used directly cou 
to a control grid of the type 57 tu 
which was used as a speech amplit 
which in turn was capacity coupled 
a type 56 audio amplifier tube, thence 
the transformer was coupled to a | 
of type 46 tubes operating in pu 
pull. Modulation of the carrier w 
was accomplished by connecting 1 
two plates of the type 46 tubes of t! 
modulator to the plate circuit of t 
type 46 tubes in the R. F. unit. T! 
modulation unit had a gain of ab 
110 decibels with an output of 30 wat 
and 100 per cent modulation. A conti 
switch was so connected that in switcl 
ing from transmitter to receiver 
vice versa the high voltage was 
vays open in the unit not in use, The 
antenna used with the a.c. equipment 
was similar to that used with the d.c. 
apparatus as previously described. 

The R. C. A. 136 receiver was a 
seven-tube, three-band, a.c. superhetr 
dyn with a range from 540 to 1,800 
kilocycles utilizing an intermediate fr: 
quency of 460 kilocycles power consump- 
tion of 85 watts. 

The a.c. installations gave very satis- 
factory service over long distance, a 
two way communication was established 
between Eastport, Maine and Portland, 
Maine, a distance of about 200 miles. 

The above sets, although of U. S 
Army design, can be procured from 
any manufacturer of radio equipment. 

Field investigations for the Passa- 
maquoddy project and the initial con- 
struction work was done by the Corps 
of Engineers with Lt. Col. Philip B. 
Fleming as district engineer in charge. 
Work on the project was stopped last 
summer. For a description of the 
project see ENR, Apr. 23, 1936, p. 583. 
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Federal Aid For Stream Pollution 
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An interpretation of the Barkley-Hollister-Vinson Act sponsored in the Ohio Valley which pro- 


poses a federal-aid program of pollution abatement in which cooperative state activity 


would be supplemented with the technical assistance of the U. S. Public Health Service 


IX THE OHIO RIVER VALLEY, 
> of the most highly industrialized 
jions of this country, the problem 
stream pollution is vital to more 
m 17,000,000 people. For many 
irs various groups have sought 
rrective measures but lack of con- 
rated support and the complexi- 
$ of action involving interstate in- 
sts greatly hindered progress. In 

1934, stimulated attention to the prob- 
Ied to an amalgamation of di- 
sified group-interests, and in June, 
1935 the Cincinnati Chamber of Com- 
‘rce established working organ- 
ition of 50 men to comprise an ac- 
e committee on stream pollution. 
he activities and accomplishments of 
his committee are outlined in a recent 
port by Hudson Biery, chairman, 
from which the following extract has 
been made. —EDpITor, 


OLDING that streams of the 
Ohio valley were not intended 

to serve as sewers and that they 

uld be restored to their proper use 

n the fields of health, conservation, 
mmerce and recreation, the Commit- 
on Stream Pollution 6f the Cincin- 
Chamber of Commerce, appointed 
June 1935, adopted the following 
platform: (1) That it would promote 
legislation to control pollution of these 
streams; (2) encourage the construc- 
tion of disposal plants; (3) conduct 
a general program of education; and 
(4) coordinate as far as possible all 
local efforts to accomplish these ends. 
Various subcommittees were appointed, 
one on research and planning, another 
n legislation, another on federal poli- 
cies, and another on sanitation surveys. 


The committee on legislation, after 
completing an intensive amount of re- 
search and investigation into existing 
and proposed legislation, concluded that 
a new start was necessary and that 
common ground should be found on 
which practically all elements favorable 
to stream purification could be brought 
together. 


Early legislative steps 


Two schools of thought became ap- 
parent at an early date, one that the 
stream purification program should be 
guided by the U. S. Engineer Corps, 
and the other that it should be directed 
by the U. S. Public Health Service. 
Without attempting to determine the 
particular federal agency that should 
have the responsibility, the Ohio val- 
ley organization developed bills of both 
types, which were duly presented in 
Congress by Senator Barkley of Ken- 
tucky and Representative Hollister of 
Cincinnati. A third bill from the same 
authorship sought the right for states 
in the Ohio valley to enter into a com- 
pact or treaty which would lead to the 
abatement of stream pollution. The lat- 
ter bill, which became an amendment 
to a similar bill covering a treaty 
among states in the Connecticut River 
valley, was passed by the House and 
Senate and signed by the President. 
Ohio valley states are now moving 
toward the accomplishment of that 
treaty. 

Shortly before hearings were con- 
ducted by the Rivers and Harbors Com- 
mittee of the House, and the Commerce 
Committee of the Senate, a new bill 
was presented by Senator Barkley, also 


BACTERIAL CONTENT of the Ohio River water at Cincinnati. Prepared from data compiled by 
the city water department, showing the effect of increasing sewage pollution 
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one by Representative Vinson of Ash 
] = Ky. incorpor: ating the principal 
features of the original Barkley-Hol- 
lister legislation, but also including pro- 
vision for ] 


oans and grants-in-aid and 
certain other features taken from other 
pending bills on the same subject 
These various changes advanced the 
legislation several steps farther than 
was contemplated originally by the 
Ohio valley group, but were largely 
acceptable and promptly supported in 


‘ cometeie 1 = 
the hearings that followed. 


The proposed bill 


In Communication No. 25, issued on 
Oct. 21, 1936 by the Cincinnati Com- 
mittee on Stream Pollution, Hudson 


cl 1 


siery, chairman, the pers ions of the 
Bark! ey-Hollister-Vinson stream pollu 
tion legislation are camcaeas as fol- 
lows: 

1. It establishes a division of water 
pollution control in the U. S. Public 
Health Service. This would not be a new 
activity of the Public Health Service, but 
an extension and elaboration of functions 
administered snice 1914, principally through 
its stream pollution investigation stations. 
The Public Health Service, started in 1798, 
is one of the non-political career services 
of the government and is supervised by a 
corps of commissioned officers which insures 
continuity of policy, programs, and ad- 
ministration. 

2. It provides for joint investigation 
and for the preparation, in cooperation 
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with the state agencies, of a comprehensive 
plan for eliminating or reducing pollution 
of the waters of the United States, with 
due consideration to their use as public 
water supplies, propagation of fish and 
.aquatic life, recreational purposes, agri- 
cultural, industrial, and other legitimate 
uses, 

3. It authorizes the Public Health Serv- 
ice, upon the request of the state health 
authorities, to make investigations and 
surveys of any specific problem of stream 
pollution confronting any state, drainage 
basin authority, community, or municipal- 
ity, and to make definite recommendations 
for the elimination or correction of un- 
satisfactory conditions. 

4. It provides for the encouragement of 
cooperative activities by the several states 
for the prevention and abatement of pollu- 
tion; encouragement of the enactment of 
uniform state water pollution laws; and 
the encouragement of compacts between 
the several states for the prevention and 
abatement of water pollution. 

5. It provides for the publication by the 
Public Health Service of reports of studies, 
investigations and surveys, together with 
appropriate recommendations for the. con- 
trol of pollution of the waters of the 
United States. 

6. It provides for federal aid in the 
form of grants-in-aid and loans for the 
construction of remedial treatment works 
for any state, municipality or other public 
body which is discharging sewage or waste 
into public waters. The plans must be 
approved by the state health department 
and by the public health service, and the 
federal financial aid shall be granted only 
upon their respective request and approval. 
Grants and aid are limited to 334 per 
cent of the cost of labor and material, in- 
cluding the cost of preparation and execu- 
tion of plans, in this legislation as previ- 
ously passed by the House of Representa- 
tives. 

7. It provides for federal aid in the 
form of loans for the construction of 
remedial treatment works to any private 
corporation discharging untreated or in- 
adequately treated sewage or deleterious 
waste into public waters. Loans are made 
only upon the recommendation of the state 
health department and upon approval of the 
Public Health Service and after the plans 
have been approved by both. 

8 It provides for the annual prepara- 
tion by the Surgeon-General of the Public 
Health Service of an estimate of the funds 
required each year for loans and grants 
and aids for remedial construction work 
and the transmission of the estimate to 
Congress by the President with recom- 
mendations; and the authorization of the 
appropriation of funds annually by Con- 
gress for these purposes. 

9. It authorizes an initial annual ap- 
propriation of $300,000 per year for carry- 
ing out of these activities by the Public 
Health Service (exclusive of funds ap- 
propriated as explained in item 8) and the 
allotment of $700,000 annually for a ten 
year period to the State Department for 
expenditures in promotion, investigation, 
surveys and studies necessary in the pre- 
vention and control of stream pollution 
under the supervision of the Public Health 
Service in accordance with rules and regu- 
lations prescribed by the Secretary of the 
Treasury, which presumably will require 
the states to provide similar funds from 
their own revenues. 

It should be apparent from this brief 
summary of the terms of the proposed 
3arkley-Hollister-Vinson act, states 
Hudson Biery, that it provides two ele- 


ments necessary for constructive work 
in stream pollution control: (1) 
strengthening of the state organization 
so as to be able to respond to public 
demand for adequate force in the state 
laws and regulations, and (2) the avail- 
ability of federal funds for loans and 
grants to states and municipalities and 
loans to industry for stream pollution 
abatement. 


Public reaction 


In the hearings on the legislation 
there was neither radical support nor 
violent opposition to the bill. Both 
proponents and opponents were in 
agreement that federal legislation along 
lines of technical guidance and financial 
stimulation was necessary for the ef- 
fective promotion of water pollution 
control in the United States. All parties 
were agreed that there should be no 
federal encroachment on the rights of 
the 48 states in these matters. 

According to the report, the legisla- 
tion is not regarded as perfect, but it 
is rapidly developing into a practical 
program, When the bills are again pre- 
sented in January, the committee be- 
lieves that there should be included a 
few provisions that are desirable in the 
light of sound budgetary policy. This 
refers particularly to three sections of 
the Vinson bill which would permit any 
project which had the approval of the 
proper state board of health and the 
surgeon general to be eligible for 
Treasury money, either to the extent 
of a 334 grant for a public project, or 
for a loan for a private project. Under 
these sections of the bill as it was last 
presented, there is no limitation to the 
amount for which the Treasury might 
be called on. There is no provision for 
placing the more important projects 
first, since money is limited. Granting 
such general power may be of doubtful 
constitutionality, it is felt that this 
work should be carried on very much 
in the way rivers and harbors work is 
administered, namely, that examinations 
and surveys should first be made and 
then after a report to Congress, there 
should be a bill passed stating the spe- 
cific projects which should go forward, 
such a bill to carry the necessary 
authorization and, of course, to be later 
followed by a proper appropriation. 


Federal and state rights 


The Barkley-Hollister-Vinson _ bill, 
states the report, will leave intact state 
control of water pollution. In each of 
the states there is a state health depart- 
ment. In the 34 most populous states 
there are laws vesting these depart- 
ments with responsibility in varying 
degree for the control of water pollu- 
tion. 

Recognition by the Supreme Court 
in decisions of the principle of equitable 
division of the use of water and of 
domestic water supply as the highest 
use of water, emphasizes the wisdom 


of supporting effective stream 
control by these state health 
vested with state responsibility j; 
supply matters. There is no « 
tional authority for federal wat 
tion control, on any other bas 
cooperation with states throug 
established health agencies, A; 
eral legislation which fails to r 
this fact will not succeed, both 
of its unconstitutionality and op; 
by the states. The proposed B 
Hollister-Vinson legislation is j1 
be in complete accord with the p: 
of state supremacy in this field 

the government of the United Ss 
being a government of delegated ; 
receives no grant or power in the ( 
stitution, either expressly grant: 
reasonably implied, according to 
authority. The government h 
limited jurisdiction over nay 
waters of the country, but beyond 
limit it has no authority. Failur: 
recognize the extent of power in 
regard has caused confusion to develo: 
wherever federal control of stream 
lution is discussed. 

The federal government was, by 
1, Sec. 8, Clause 3, of the Constitut 
given the power to regulate comm: 
with foreign nations and among 
several states. Such grants necessa: 
carried with it the power of control o 
navigable waters of the country to 1! 
extent necessary to effectually exer 
the expressed authority contained 
that clause. A small degree of cont: 
is also derived from the grant to the 
United States of judicial power 
cases of admiralty in maritime jurisdic 
tion contained in Art. 3, Sec. 2 
Clause 1. 

The authority of the United States 
over waters has been legally defined 
as follows: “By virtue of the commerce 
clause of the federal constitution 
the clause empowering Congress 
make all laws necessary to carry int 
execution the federal judicial power 
admiralty in maritime matters, ‘navig 
able waters of the United States’, whic! 
include waters over which by the: 
selves or in connection with other 
waters commerce may be carried 
between states or with foreign coun- 
tries, and of which admiralty has jur 
diction, are under the control of Con- 
gress which has power to legislate i 
regard thereto so far as commerce 
concerned.” 

The Supreme Court in the case 
Port of Seattle vs. Oregon-Washing! 
Railroad and Navigation Co., held that 
“The right of the United States in th 
navigable waters within the several 
states is limited to the control thereof 
for purposes of navigation,” and in th 
case of Escanaba and Lake Michigan 
Transportation Co. vs. the city of Chi- 
cago, “The powers vested in the gen- 
eral government to regulate interstate 
and foreign commerce involve the con- 
trol of the waters of the United States 
which are navigable in fact, so far as 
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may be necessary to insure their 
» navigation, when by themselves or 
r connection with other waters they 

m a continuous channel for com- 

rce among the states or within 

reign countries.” 

It seems clear, states the report, that 
nless any control sought by the federal 

yernment over the waters of the coun- 
try is necessary to the maintenance of 
free navigation, it will have no constitu- 
tional support and will be almost cer- 
tain to fall at the first attack directed 
against it in the courts. 

Congress has already enacted certain 
legislation intended to regulate certain 
types of pollution which may threaten 
the conduct of free navigation. An ex- 
ample of such regulation is the Oil Pol- 
lution Act, by which the discharge of 
oil upon the coastal waters of the United 
States, except in specified contingencies, 
is prohibited. Another act prohibits the 
placing of refuse of any kind, other 
than that flowing from sewers and 
streets in liquid form, into navigable 
waters or tributaries thereof. Each of 
these acts attacks a possible menace to 
navigation and commerce, 





’ 


A prohibitory measure enacted by 
Congress within the scope of the con- 
stitutional powers of the United States 
would be ineffective as against many 
conditions which must be corrected in 
order to clean up the rivers and streams 
of the country, and the enactment of any 
unconstitutional legislation would hin- 
der, rather than help, the cause of 
stream purification. 


Basic principles of act 


In concluding the report, Mr. Biery 
emphasized the following points in the 
proposed _ Barkley-Hollister-Vinson 
stream pollution act which, he stated, 
are Dased on principles that have led to 
success in other federal aid enterprises: 

(1) The stream pollution program is 
turned over to a long-established fed- 
eral agency in a regular government de- 
partment under long-experienced career 
personnel who have had years of ex- 
perience working through state and 
local officials. 

(2) The federal government does not 
attempt to do the work of controlling 
stream pollution, The actual abatement 


Stabilizing Fine Dry Soil 


By Suboiling 


By Carl B. Reid 


Materials Engineer, State Highway Commission, 
Oklahoma City, Okla, 


SUBOILING, little known in the east, 
is rapidly becoming a well-controlled 
and important method of bituminous 
road construction in a number of 
states west of the Mississippi. The fol- 
lowing article, extracted froma report 
to the Montana Bituminous Confer- 
ence, 1936, describes a suboiling oper- 
ation of special interest because of the 
dryness and exceptional fineness of the 
soil treated. —EDITOR. 


UBOILING in Oklahoma is being 
undertaken in a section of the state 
in which the soil is very difficult to 
maintain as a dirt road, is too sandy 
to permit successful graveling, or 
where no gravel is economically avail- 
able, thus providing what we consider 
an ideal situation for suboiling or a 
heavy oil mat made with existing ma- 
terials. The average soil on this road 
is a typical A-1 (B.P.R. classification) 
with a plasticity index of 1.5; the 
amount passing the 40-mesh sieve is 
94.8 per cent and that passing the 200- 
mesh is 40 per cent. 
It happened that when this particu- 
lar work was started the extremely dry 
weather had eliminated all moisture 


from the material to be treated. The 


water supply situation, in general, was 
such that it was impossible to arrange 
for any water to use before application 
of the oil. Tests in the laboratory indi- 
cated that about 10 per cent moisture in 
the soil provided the fastest and most 
thorough dispersion of the oil. We, 
therefore, doubted seriously the success 
of the work under these conditions, but 
were pleased to find somewhat satisfac- 
tory results. The oil used is SC-2 ma- 
terial, and was placed in the initial 
application at a depth of 5 to 6 in. 

The suboiling machine was con- 
structed by the highway department, 
and consisted of a 600-gal. oil distribu- 
tor mounted on an old motor-patrol 
chassis. The oil was applied through 
teeth suspended in two rows from the 
blade circle. The teeth were spaced 
6 in. and were staggered to give 3-in. 
intervals between lines of application. 
The total width of application was 8 ft. 
The unit was drawn by a 60-hp. tractor. 
It was found that the capacity of the 
machine was not sufficient to place the 
full quantity of oil at the rate of 1 gal. 
per sq.yd. per in. of depth and addi- 
tional trips with the distributor were 
necessary, applying additional oil at 
higher levels to complete the final quan- 
tity. The first application was made at 
about 5 in. below the finished surface; 
the capacity of the equipment was in- 
creased by placing an additional oil tube 
behind each tooth and the full quantity 
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work is done by the states, with the ful 
cooperation and encouragement of the 
federal government. 

(3) The main basic principle is the 
matching of federal funds with states 
and municipalities, and the loaning of 
funds to states, municipalities, and in- 
dustries, involving financial participa- 
tion and responsibility for supervision 
of the actual construction by the state. 

(4) The furnishing of funds to the 
state through state health department 
allotments for the maintenance of a con- 
tinuous program for future work along 
these lines. 

It is held by the Cincinnati Committee 
on Stream Pollution that with our pres- 
ent division of government, federal and 
state, the reservation of federal activity 
is in accord with customary normal pro- 
cedure. In the absence of a mandate 
from the people as expressed in the con- 
stitutional amendments, no closer ap- 
proach to the problem by the federal 
government is possible. Federal-state 
cooperation has succeeded in other fields 
of mutual interest, states the committee 
and there is good reason why it should 
succeed in stream pollution control. 


of oil required was placed in two appli- 
cations, 

This road was so located it was 
necessary to permit traffic under con- 
struction. The fact that the scarifying 
and breaking up of the roadbed in this 
fine, granular material during dry 
weather, made it almost impossible for 
traffic of any description to go through 
presented a problem for those in charge. 
The practice, therefore, was developed 
of pulverizing the subgrade to the neces- 
sary depth and, when this was accom- 
plished, blading out a section of this 
loose material. Just before the ma- 
chine reached the section, this material 
was bladed back onto the road and 
shaped for the length of the round to 
be made by the oiler. During, and im- 
mediately following the application of 
the oil, a split-log type drag maintained 
a smooth surface and provided the only 
means of compaction which could be 
satisfactorily utilized. 

$y making the last application of oil 
at about 2 in. from the surface, a large 
percentage of particles were soon 
coated under the whipping of traffic, 
and some of the other loose surface ma- 
terial was blown or whipped off, so that 
it was found within a very few hours 
that the average vehicle had no serious 
difficulty in getting through. It is be- 
lieved that it will be necessary, when it 
rains and more rapid dispersion of the 
oi! takes place, to blade and manipulate 
the then existing surface to provide a 
uniform section upon which additional 
material to blot the surplus oil can be 
bladed in from time to time until final 
dispersion has been effected and a satis- 
factory surface obtained. 





THE TENNESSEE RIVER EXPERIMENT—IIT 


N avigation and Power on the Tennessee 


River canalization planning by the Tennessee Valley Authority involves many physical 


and economic problems, including the relation of dam locations and the coordination 


of operating schedules to the needs of navigation, flood protection, and power production 


EVELOPMENT of 9-ft. naviga- 
tion on the full 648-mile length 


of the Tennessee River from the 
Ohio near Paducah to Knoxville is one 
of the primary duties of the Tennes- 
see Valley Authority, according to the 
law under which 
it works. Such 
development re- 
quires a series of 
dams with locks 
to convert the 
river into a chain 
of pools of ade- 
quate depth. Flood 
control also is re- 
quired to be con- 
sidered in plan- 
ning the dams 
and their opera- 
tion, and under 
the specific in- 
struction of Con- 
gress the TVA is 
also providing for 
present or future 
development of 
the potential pow- 
er at the dams. 

In the detailed 
study of this river 
planning, many 
problems have 
been encountered. 
Chief among 
these is the evolu- 
tion of plans for 
the combined op- 
eration of tribu- 
tary reservoirs 
and the main stream canalization reser- 
voirs to serve navigation and flood pro- 
tection economically and effectively. A 
further slight complication in reservoir 
operation lies in the fact that malaria- 
carrying mosquitoes found in the Ten- 
nessee Valley area will breed in the 
shallow waters along the margins of the 
pools. It has been found that small 
fluctuations of pool level, made periodi- 
cally, can control the breeding of these 
mosquitoes, and such fluctuations must 
be included in the operating plans. 
Studies of navigation terminals must 
also be made. 

To indicate the possibilities of thé 
projected canalization it may be noted 
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that development of 9-ft. navigation 
throughout its full length will make the 
Tennessee River part of a 7,500-mile 
network of rivers and canals affording 
6-ft. channel depths or more, as shown 
in Fig. 1. 


mownm— Depth of 4-6 t# The 


\\ owen = Depth of 9 Ft 


FIG, 1—THE TENNESSEE RIVER CANALIZATION will form part of a 7,500-mile 
network of internal waterways affording minimum depths of 6 feet or more 


In its original condition the Ten- 
nessee River was of little use for navi- 
gation because of shallow depths, swift 
currents, and many rock reefs and 
gravel bars. At Muscle Shoals, rapids 
were a barrier against upstream naviga- 
tion, while downstream navigation was 
possible only during short periods of 
the year; other major rapids included 
Colbert Shoals, Elk River Shoals, Tum- 
bling Shoals, and Coulter Shoals. In 
spite of these handicaps, much com- 
merce moved on the river as far back as 
early in the nineteenth century. Efforts 
to improve the stream for navigation be- 
gan more than a hundred years ago. 
The earliest surveys for improvement 


of Muscle Shoals were made al 
1820, and four years later the Se 
tary of War recommended to the Pr 
dent that the Tennessee be included 
a broad program of waterway impro\ 
ment. The main stages of the subseque: 
development we 
as follows: 
During the for 
years 1831 to 1823 
a canal was bui 
around Big Mu 
cle Shoals, ab 
seven miles wy 
stream from F] 
ence, Ala., « 
tending to th 
present site « 
Wheeler Dam. 
Further canal 
work  authoriz 
in 1871 was car 
ried out at Musc!l 
Shoals and Eijk 
River Shoal 
\gain in 189 
Congress author- 
ized an improve- 
ment, this time at 
Colbert Shoals. 
section im- 
mediately below 
or over Chattanooga was 
0 100 200 improved by priv- 
be ate construction 
Miles 
of a power dam at 
Hales Bar, au- 
thorized in 1904 
and completed in 
1913, and this im- 
provement was extended down-stream 
in 1916 by a navigation dam constructed 
by the federal government at Widows 
Bar, 23 miles farther down-stream. 
Wilson Dam, nearly at the foot of 
Little Muscle Shoals, was begun in 
1918, and in 1926 the Florence Canal 
and Lock 1 at the foot of the shoals, just 
below Wilson, were completed. 

Along with other major rivers of 
the country the Tennessee was made 
the subject of an elaborate study cover- 
ing navigation, flood control and power 
authorized by Congress in 1927 under 
House Document No. 308. It was as a 
result of this so-called 308 Report (pub- 
lished in 1930 as House Document 328, 
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FIG. 2—NAVIGATION IS IMPEDED by shallow depths and by rapids even after a century’s 
scattered improvement efforts 


Seventy-First Congress, Second Ses- 
sion) that the River and Harbor Act of 
1930 authorized improvement to provide 
a 9-ft. channel in the river from its 
mouth to Knoxville. Wheeler Lock was 
built by the army engineers under this 
authorization, using funds provided by 
the Emergency Relief and Construction 
Act of 1932; the subsequent location 
of Wheeler Dam, now under construc- 
tion by the TVA, was fixed by this lock 
construction. In 1933 Congress en- 
trusted complete development of the 
9-ft, channel in the river to the Ten- 
nessee Valley Authority. 

It will be noted that, prior to adop- 
tion of the present 9-ft. project, improve- 
ments had been made only at the worst 
shoals in widely separated locations on 
the river, 

In spite of the inadequacy of existing 
depths (Fig. 2) a traffic varying from 
400,000 to nearly 3,000,000 tons in dif- 


ferent years has continued to move, but 
it is chiefly local movement of sand and 
gravel near large cities. 


Type of improvement 


Physical conditions on the Tennessee 
River make canalization by dams form 
ing a continuous series of pools the only 
suitable method of providing adequate 
navigable depths. Attempts to create 
the necessary water depths by channel 
works or by tributary reservoirs would 
be impracticable because of the impos- 
sibility of providing wide channels, 
sufficient depths, or reasonable veloc- 
ities. However, in order that a river 
may be adapted to canalization it must 
have a stable channel and afford the 
proper dam sites; it must not be subject 
to excessively rapid silting, and suffi- 
cient water must be available to provide 
for lockage. Further, the construction 


FIG. 3—THE LOCKS AT WILSON DAM have a lift of 89 feet and are the only double-lift locks 
in the system 
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must be cheap enough so that annua 


fixed and charges will not 


exceed the 


operating 
saving in transportation cost 
brought about by the navigation devel- 
opment. The army engineers, after 
their study, repoited that these condi- 
tions exist on the Tennessee. 

A series of low-lift locks and dams 
such as used on the Ohio River would 
be of limited value in developing the 
‘Tennessee. Navigation would be under 
handicaps because of the numerous lifts, 
the small pools subject to great fluctua- 
tion in stage, and the winding character 
of the channel; in addition the low dams 
would be valueless for flood control and 
would fail to realize the power poten- 
tialities inherent in the river's tlow. As 
a project comprising a smaller number 
of high-lift trom these 
disadvantages, it was recommended by 
the army engineers. The characteristics 
of the river are such as to require only 
a few dams (ten under the adopted sys- 
tem, or an averave of one tor ever\ 
65 miles of river length), the pools are 
large enough to straighten the winding 
channel by 


dams is free 


submerging some sharp 
bends, and flood control and power are 
made available, 

of the 
river’s length are unsatisfactory, but at 


a number of places good rock occurs at 


Foundation conditions in much 


attainable depths and the topography of 
the river banks is favorable tor dam 
ofa height suitable to the purpose—50 
to 75 ft. These points, therefore, were 
dams, and 
each was then developed to such height 
as to form a navigable pool extending 
up to the next good dam site. Submer- 
gence of bottomlands and towns was, of 
Railways and high- 
limitations, as the 
Tennessee is one of the few major rivers 
east of the Mississippi whose valley 
floor is not continuously occupied by the 
principal railway and highway system 
of the region. 

Of the series of dams thus laid out, 
four are now under construction: Pick- 
wick, Wheeler, Guntersville, and 
Chickamauga; these will provide 265 
miles of 9-ft. waterway, or togethe: 
with the existing Wilson Dam, Lock 
and Dam No. 1 and Hales Bar Dam a 
total of 316 miles. The locations of the 
three additional dams necessary to de- 
velop the main river completely will 
probably be in the vicinity of Gilberts 
ville, and at Watts Bar and Coulter 
Shoals. These will complete the 648- 
mile navigation length from the Ohio to 
Knoxville. Backwater arecs on tribu- 
tary rivers add 117 miles of 9-ft. water- 
way, making the total 765 miles. 


chosen as the locations of 





course, considered. 
impose few 


Ways 


Traffic expectations 


Traffic possibilities on the Tennessee 
were investigated by the army engi- 
neers in their study of the river. Their 
estimate, based on traffic conditions as of 
1926 and transportation cost economies, 
indicated that a 9-ft. channel from 
Paducah to Knoxville in that year would 
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have carried 5,700,000 tons (about one- 
third as much as the Ohio or the Mis- 
sissippi), at an annual saving in trans- 
portation charges of $7,300,000, and by 
1950 no less than 17,800,000 tons, at a 
gaving of $22,800,000. While the esti- 
mated traffic consisted mainly of bulk 
products (coal, timber, iron and steel, 
oil products, and grain) many manufac- 
tured products of higher class were in- 
cluded, such as automobiles, textiles, 
chemicals, canned goods and furniture. 
The TVA’s later studies supported the 
belief that such articles can be trans- 
ported by barge to advantage. 


Large savings anticipated 


Current traffic studies are not yet com- 
pleted, but preliminary results show that 
very substantial savings in transporta- 
tion costs will be realized through the 
improved waterway. They show also 
that important traffic possibilities exist 
on the Holston and Clinch rivers, and to 
a lesser extent on the Duck and Elk 
rivers and on the lower parts of the 
Hiwassee, Little Tennessee, and French 
Broad rivers. The phosphate fields of 
middle Tennessee are reached by the 
Duck and Elk, and improvement of 
these streams may prove to be of con- 
siderable importance in opening up the 
phosphate area. 

In respect to traffic, the possibility of 
future extension of the improvement 
project beyond the limits now authorized 
has received consideration by the TVA. 
It was concluded that the following 
rivers might ultimately be developed for 
navigation: Duck River, Elk River, 
Clinch River, Holston River, French 
Broad, Little Tennessee, and Hiwassee. 
Whether these waterways should be im- 
proved for 6-ft. or 9-ft. navigable depth 
would depend largely on their cost and 








FIG. 4—THE ADOPTED SYSTEM of 
dams will provide a 9-foot navigable 
depth from Paducah to Knoxville 


potential importance. They would add 
about 485 miles to the waterway length 
of the plan now authorized, bringing 
the total of the Tennessee system to 
1,250 miles. There is also the possi- 
bility that an inter-connecting canal 
might be built between the lower Ten- 
nessee and the Cumberland and that the 
Tennessee might be connected by a 
canal through the divide to the Tom- 
bigbee or Warrior rivers, giving a direct 
connection to the Gulf of Mexico. 

Tennessee River improvement 
would provide not only freight traffic 
facilities but also an important recrea- 
tional value, it is held by TVA officials. 
The pools, easily navigable for pleas- 
ure craft, will afford an ideal means for 
the tourist navigator to enjoy the scenic 
beauty of both the broad agricultural 
valleys and the mountainous regions 
found in the Tennessee River area. 
Riverbank towns and many minor land- 
ings will be available to him as basing 
points for these pleasure cruises. 

Freight transportation equipment is 
expected to be similar to that now used 
on the connecting waterways. The 
improved Tennessee will accommodate 
the largest Mississippi River barge, of 
3,000-tons capacity. Tows propelled 
by one modern towboat and carrying up 
to 15,000 tons are expected to move 
at a lower ton-mile cost than obtains 
on other inland waterways, because of 
the better facilities provided by a high- 
dam system of development. 

It is also expected that the waterways 
will counteract regionalization in rail- 
way rate structures; unduly high rate 
levels in the Tennessee Valley region 
are believed to react unfavorably on in- 
dustrial development. 





The finally adopted system of dat 
and pool levels is shown by the ma; 


and profile, Figs. 4 and 6. With tl 

exception of the existing Dam No. | 
all locks will have relatively high lift 

varying from a minimum of 32 ft. at 
Hales Bar Dam to a maximum of 8° 
ft. at Wilson Dam, the lifts being con 

puted at normal pool elevations. All 
of the locks will havea single lift except 
the existing structure at Wilson Dan 

which is a double-lift lock. The highest 
single lift, 65 ft. at normal pool, wil 
be at the projected Coulter Shoals Dam, 
and the minimum lift for locks con- 
structed by the TVA will be at the 
Guntersville Dam, 39 ft. at normal pool. 


Large locks provided 


The locks of the system generally are 
single locks with chamber size 60 x 360) 
ft. above Wilson Dam and 110 x 600 ft. 
below. Exceptions are the existing 
locks at Dam No. 1, Wilson Dam, and 
Hales Bar, which are slightly smaller. 
In all dams under construction or proj- 
ected for the future, space is being re- 
served for an auxiliary lock to be con- 
structed at a later date if traffic con- 
ditions indicate a need for it. The 
adopted lock dimensions were deter- 
mined by the existing lock size of the 
Ohio and Upper Mississippi canaliza- 
tions and the practices as to barge sizes 
that have developed on these water- 
ways. Provision of the larger locks at 
Pickwick and the proposed Gilbertsville 
Project is intended to permit the han- 
dling of large Ohio River tows upstream 
as far as Florence. Smaller locks are 
thought to be adequate for the traffic 
above this point for the present, and 
should their capacity eventually become 
overtaxed, the auxiliary locks can be 
constructed. 
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Believing that navigation is unlikely 
to develop unless adequate terminals are 
provided for shipping, receiving, and 
ransferring freight, the TVA engineers 
in charge of navigation are studying 
terminals of different types and their 
possible location for effective service to 
the surrounding territory. 

Both location and type of terminals 
are necessarily governed by the traffic. 
It may be expected to be relatively heavy 
at the more important towns along the 
river and where railroad interconnec- 
tion can be had, and the larger terminals 
will probably be located at these points. 
At locations where less traffic will be 
handled, simpler terminals would avoid 
excessive overhead. Present studies are 
being directed to determining types of 
terminals and equipment for different 
trafic volumes and conditions of distri- 
bution. A typical river terminal is 
shown by the sketch Fig. 7. 


Power development 


The act setting up the Tennessee 
Valley Authority authorized the board 
of directors to “produce, distribute and 
sell electric power.” In accordance with 
the policy thus laid down in the original 
act and amplified in amendments ap- 
proved in 1935, the TVA has planned 
for either present or future develop- 
ment of power at those dams where head 
and flow conditions make such develop- 
ment feasible. 

In deciding upon the desirability of 
power development at any particular 
dam, the Authority was guided by the 
legislative direction that stream flow 
shall be controlled primarily for naviga- 
tion and flood control; where the use 
of storage for such control necessitates 
t much interrupted program of power 


FIG. 5—THE LOCK at Pickwick Dam 
was started as the initial work on that 


project and now is well along toward 


completion 


generation, the question of the economy 
of part-time power development is 
studied before a decision is reached as 
to whether or not a power plant is to 
be built. This decision is affected by 
the fact that, as all plants are to feed into 
a general transmission network, even 
part-time generation can be made useful 
if the overhead cost of idle periods is not 
excessive. 

As the result of these studies, intake 
structures are being provided at all of 
the projects now under construction, 
though at some dams no generating 
equipment will be installed at present. 

The power available at the eight TVA 
main-river dams after equalization of 
flow by headwater storage reservoirs at 
Norris and Hiwassee (Fowler Bend) is 
given in Table I. However, as the 
generating equipment should provide for 
peak demand so far as the pool is able 
to furnish short-time supply to carry 
the peak the capacity to be installed is 


based on meeting such demands. Data 
on feasible peak installations are 


brought together in Table II, and these 
represent the capacities for which the 
intakes have been proportioned, though 
the designs are sufficiently flexible to 
permit of variation in detail should this 
later be found desirable. 

The two tables present power facts 
based on the river-development plan 
reported to Congress by the TVA last 
March. These include eight main-river 
dams (or, with Hales Bar, a total of 
nine for the complete canalization) and 
two headwater storage reservoirs, of 
which Norris now has power equipment 
installed. 

The plan is by no means final, how- 


ever, as the best feasible development 
of tributary storage has not yet been 
fully determined and may not be de- 
cided on for some years to come, since 
a program of construction that requires 
many years for completion is subject 
to change in economic and physical 
conditions that cannot with certainty be 
foreseen. For this reason also the 
tabulated figures (Tables I and II) 
may have to be modified later on. 

The total amount of continuous power 
available at several different stages of 
the Tennessee River Development, after 
deducting unavoidable energy 
is given by Table III for both present 
machine installation (Wilson 184,000 
kw., Wheeler 64,000 kw., Norris 100,000 
kw., with no generators at other proj- 
ects, and excluding Sheffield steam 
plant) and for full installation to de- 
velop the continuous power made avail- 
able by the regulated river-flow. 


losses, 


Reservoir operation 


A definite cycle of reservoir operation 
has been laid down to be followed in 
order that the storage will serve effec- 
tively for the purposes intended. During 
the flood season, December to March, 
inclusive, the headwater reservoirs are 
to be kept at low levels except tempo- 
rarily when storing or retarding a 
flood. In some instances, where fore- 
casting and down-river conditions make 
it possible, provision is made for main- 
taining a reservoir at a higher level, 
but it must be drawn down in advance 
of a flood. After the season of exces- 
sive flood-flow has passed, in the spring, 
the reservoirs may be allowed to fill, for 
release in low-water periods. 

In the main-river pools, daily and 
weekly variations during the summer 






























































FIG. 6—RELATIVELY HIGH LIFTS 
will prevail at all dams in the adopted 
system except Dam No. 1 





(April to October) are to be limited 
both to preserve navigation depths and 
to assure’ destruction of malaria 
mosquito larvae. As this will affect the 
river flow, it will not always be possible 
to develop as much power as the de- 
mand makes desirable. 

During the flood season, which on the 
Tennessee extends from Dec. 1 to the 
irst weeks of April, the main-river 
pools can be made effective for flood 
reduction by keeping them at the mini- 
mum levels that will give navigation 
depth at the head of each pool. But in 
advance of a flood the pools may be 
drawn down somewhat farther, the high 
flow at such times providing navigation 
depth by backwater rise. 


Use of headwater reservoirs 


Norris reservoir has the upper part 
of the storage area specifically reserved 
for the control of excessive floods. Some 
of the lower part of the reservoir will 
be available during most of the flood 
season as supplementary flood storage 
if the reservoir is filled no more rapidly 
than will ensure complete filling by 
spring. 

In the other headwater reservoir, the 
Hiwassee (Fowler Bend) reservoir on 
the Hiwassee River, the same space will 
be assigned to flood control and flow 
equalization. Here the water will be 
held at low level throughout the flood 
season, and then the reservoir will be 
allowed to fill according to definitely 
prescribed rule curves, so designed that 
the reservoir can be filled by the time 
the storage (on the average) will be 
needed for low-water equalization. 

Reservoirs of this type have less 
power value, when considered as_ iso- 
lated developments. Considered as part 
of a system of developments, however, 
they have great value through the in- 
creased low-water flow which they pro- 
duce at downstream river dams. At 
times of high natural flow the main- 
river plants will produce sufficient power 
without help from the headwater stor- 
age, while in the low-water season the 
releases from storage produce power 
both at the headwater dams and at river 
plants. 

At some of the main-river plants a 
special condition is encountered with 
respect to power output during extreme 
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floods. These are the plants at which 
flood flow raises the tailwater so much 
as to reduce the head greatly, decreas- 
ing the power below the dry-season 
capacity. In these cases the lower out- 
put at flood time becomes the controlling 
factor in determining the plant’s contri- 
bution of prime power to the system. 
The deficiency in peaking capacity must 
be made up elsewhere in the system, and 
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this is possible by use of the gener 
capacity at the headwater reservoi: 
the short duration of the peaks. \\ 
such operation requires the release 
certain amount of water from the u 
reservoirs during floods, the amou : 
quired would be an insignificant adii- 
tion to the flood flows in the main 1 

So long as the series of canal 
pools is not complete there will al 


TABLE I 
EFFECTS OF WATER REGULATION ON PRIME POWER CAPACITY MAIN RIVER PLANTS 


Minimum Weekly Flow 


Project 
Coulter Shoals 
Watts Bar 
Chickamauga 
Guntersville 
Wheeler 
WIMOUR wns cscs 
Pickwick Si 
Gilbertsville..... 


Unregulated 


a ee em Oho 


Continuous Powe 


Sec.-Ft. Average Corresponding to 
—-— " Head Regulated Flow 
Regulated (Ft.) (Kw. 

700 2,400 64.5 10,000 
900 12,400 62.5 54,000 
500 16,500 44.5 51,000 
100 17 ,000 38.5 46 000 
150 19,300 48.5 65,000 
300 19 ,600 91.0 129 000 
350 19,700 52.0 71,000 
400 23,700 47.0 77.000 





TA 
SPACE PROVISION FO 


Project 
ns ining eke. 
Hiwassee (Fowler Bend 
Coulter Shoals 
Watts Bar 
Chickamauga 
Guntersville..... 
Wheeler 
Wilson 
Pickwick 
Gilbertsville 


R ¢ 


BLE Il 
sENERATING CAPACITY 


Normal* Proposed 

Drainage Area Head Capacity 
(Sq. Mi.) (Ft.) (Kw. 

2,950 129-194 100 . 000*** 
977 143-254 80,000 
9 600 65 60 0004 
17,500 63 150, 000 
20,800 47 100 , 000 
24,300 38 100 , 000 

29 600 50 256 ,000** 
30, 800 91 444 , 000" 
32,900 53 204.000 
40,000 52 256 , O00T 


* With normal headwater elevation, and tailwater elevation corresponding to 50 per cent of the annual 


average flow. 
** Provision in the existing plant. 


*** Capacity of 100,000 kw. is now installed at Norris and 64,000 kw. at Wheeler. 
t Inasmuch as the investigations covering Gilbertsville, Watts Bar, Coulter Shoals, and Fowler Bend 
still in preliminary stages, the final recommendations pertaining to these projects may indicate mor: 


less capacity than shown by the table 





TABLE III 
POTENTIAL CONTINUOUS POWER 


Continuous 
Continuous Power with 


Power with Possible 
Present Future 
Installation Installation 
System (Kw.) (Kw.) 
Wilson, Wheeler, Norris... 205 ,000 205,000 


Wilson, Wheeler, Norris, 
PG seas ches Nena 

Wilson, Wheeler, Norris, 
Pickwick, Guntersville, > 
Chickamauga......... 


Wilson, Wheeler, Norris, 
Pickwick, Guntersville, 
Chickamauga, Hiwassee 


(Fowler Bend)........ | 


Wilson, Wheeler, Norris, } 
Pickwick, Guntersville, 
Chickamauga, Hiwassee 
(Fowler Bend), Watts{ ******* 
Bar, Coulter Shoals, | 
Gilbertsville se 


205 ,000 265 ,000 


215,000 255 ,000 


5,000 400 ,000 


te 


9 
< 


535,000 


4 





some conflict between the respective re 
quirements of navigation and power. In 
this uncompleted condition the release 
of water from storage to meet naviga- 
tion requirements will usually not fit the 
variable requirements of power de- 
mands, and since navigation is primary 
there will be a certain sacrifice of power 
possibilities. However, by the time t! 

main river is completely canalized this 
interference will largely disappear. And 
further, when this stage is reached tl 

irregularity in releases of water fro! 

storage to suit power demands woul: 
probably be smoothed out by the tim 
the water reaches the mouth of the 
river. 














It may therefore be expecte: 
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FIG. 7—RIVER TERMINALS are to be designed to meet local neeus and tor fiexibility 


that the full benefits of storage regula- 
on would accrue to navigation on 
tne Mississippi River. 

Again, prior to complete canaliza- 
ion, the main-river plants are subject 
to the limitation that enough water 
must be passed through them to main- 
tain minimum navigation depth over the 
ritical bars and shallows downstream. 

so long as the dams below Wil- 

1 are not all built, no water is to be 
stored which would reduce the natural 
low below about 15,000 sec.-it. at 
Florence. When the river flow is as 
small as this the Wilson plant cannot 

used for meeting load variations, 
ut when the flow has increased suffi- 
ently to remove navigation difficulties, 
his limitation on its operation will 
lisappear. 


Operation for mosquito control 


\s already mentioned, the danger of 
nereasing the propagation of malarial 
mosquitoes is an extremely serious one 
in the malaria-infested riverside areas 

f the Tennessee. The main-river reser- 
voirs will add so greatly to the shore- 
line of the river, where shallow waters 
create ideal mosquito-breeding condi- 

ons, as to make intensive study of the 
malaria problem a matter of first im- 
portance in respect to reservoir opera- 
tion. 

Studies of the life-cycle of the 
anopheles mosquito have shown that a 
highly effective control of malarial 
mosquitoes may be attained by checking 
the growth of plants along those por- 
ions of the reservoir shore which are 
subject to alternate submergence and 
exposure from reservoir fluctuation. 
Under these conditions, planned fluctua- 
tion of water level is successful in kill- 
ng the mosquito larvae by stranding 
them on a clean shoreline. The proced- 
re for fluctuation is still in a state of 
levelopment. 

With respect to the periodic fluctua- 
tion for malaria control during the 
reeding season, it appears that in many 
‘ases the natural fluctuation of pool level 
lue to varied power draft would produce 
luctuation sufficient for malaria control. 
During the initial stages of development, 


however, it will not be possible to ob- 
tain the necessary  malaria-control 
fluctuation without reducing the prime 
power materially. 


Centralized water control 


Consideration of these operating re- 
quirements brings out the importance 
of centralized control of water storage 
releases along the full length of the 
river. The desired service to the sev- 
eral uses—navigation, flood control and 
power—is seen to require close regu- 
lation of water levels and 
reservoir operation, which is obtained 
only by completely coordinated coop- 
eration. The TVA accordingly has 
believed from an early stage in its 
existence that there should be coordin- 
ated control of the operation of all 
reservoirs on the river and its tribu- 
taries, both of privately or publicly 
owned. It holds that the system can- 
not be operated most effectively under 
any other form of control. 

Subject to this unification of con- 


storage 


trol, it believes that the broad results 
of comprehensive river 
will be substantially the 
certain projects are 


vate or by public 


development 
same whether 
carried out by pri- 


interests. 
Direction of the work 


Like the general storage and _ flood- 
control problems, the planning for navi- 
vation 


1 
i 
development 


and the hydraulic 
elements of planning for power gene 
tion are in 


a- 


oT 
I 

1 

the 


the planning division of 
engineering department of the 
under S. M. Woodward. The electri 
side of power generation is handled 
the electrical engineering department. 
Heading the organization dealing with 
these Barton M. Jones, 
acting chief designing engineer, C. T. 


subjects are 


Barker, senior hydraulic engineer, Dana 
Wood, principal hydraulic engineer, J. 
H. Alldredge, transportation economist 
on the hydraulic side; and Llewellyn 
Evans, chief electrical engineer, W. W. 
Woodruff, engineer of design and con 
struction in the electricity division, and 
Edward Falck, director of rates and re- 
search on the electrical side. Numer- 
ous consultants have been called in, 
especially in connection with the prob- 
lems of dam foundations and construc- 
tion. Profs. Warren J. Mead, Charles 
P, Berkey and L. C. Glenn, geologists, 
have consulted on foundation problems. 
Engineers consulted on dams and hi 
draulic questions include William F. 
Uhl of Boston, Charles H. Paul of Dav- 
ton, L. F. Harza of Chicago, John | 
Savage of the Bureau of Reclamation 
at Denver, O. N. Flovd of Dallas, Thad- 
deus Merriman of New York, Charles 
H. Locher of Knoxville, and G. W. 
Hamilton of Chicago. 

The fourth article of the series will be 
published next week. 


’ 


FIG. 8—MODERN TOWS carrying up to 15,000 tons will move on the improved Tennessee 
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Meeting of State Highway Officials | 
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Stresses Education of Drivers 


Death toll still major topic—Human problem now paramount—Attendance more than 


double any previous meeting of American Association of 


AYS AND MEANS of de- 
creasing the death toll of 
highway accidents was again 


the major concern of officials from 44 
states who gathered in San Francisco 
last week for the 22nd annual meeting 
of the American Association of State 
Highway Officials. The registration 
exceeded 780 members and guests; 
more than double the number at any 
previous meeting. Many of the more 
important papers dealt with safety 
problems, as was the case last year, 
but this time there was decided senti- 
ment that there must be more education 
of and more cooperation from drivers 
of motor cars. Several leading papers 


dealt with one or another phase of 
safety but greatest emphasis was 


given to the requirements and the re- 
sponsibility that must be placed upon 
of motor vehicles. Other 
highlights of discussions were the im- 
portance of safeguards for night driv- 
ing, the probability of increased rather 
than decreased average speeds, and the 
need for more uniformity in road mark- 
ings and in state speed laws. 

In the roll call by states only four 
did not respond; at least half a dozen 
states, some as far away as Florida, 
large, representative delegations. 
\ comprehensive, illustrated paper on 
construction of the San Francisco- 
Oakland Bay Bridge by C. E. Andrew, 
bridge engineer, California Division of 
Highways, was followed by an inspec- 
tion trip to the structure; tribute was 
paid by numerous speakers to C. H. 
Purcell, chief of the division in direct 
charge of this $77,000,000 state high- 
way structure. 

In the annual address of the presi- 
dent, Gibb Gilchrist, Texas state high- 
way engineer, pointed out that speed is 
with us to stay; that most cars on the 
open highway exceed legal speed limits 
and that states can be measured and 
compared by the way in which they 
handle their highway problems. All 
states are much alike in regard to the 
federal aid system but in other respects 
the highway problems may be as diifer- 
ent as is their topography. Stress was 
placed upon the importance of plan- 
ning at least three years ahead in pro- 
gramming highway construction and 
still further in advance on planning. 


the drivers 


sent 


He spoke against the defacement of 
highways by billboards, referred to 
diversion of gasoline tax funds as a 
form of “legal pickpocketing” and 
urged courteous and considerate treat- 
ment of the traveling public by highway 
construction crews. 


More responsibility on drivers 


In a paper on highway safety as 
exemplified by properly designed and 
constructed highways by R. E. Toms, 
chief, division of design, U. S. Bureau 
of Public Roads, stress was placed upon 
the human element as the major factor 
in safety campaigning yet to be done. 
The trend is to higher speeds, Con- 
trary to the impression in some. quar- 
ters, the cause of most accidents is not 
high speed; total fatalities in terms of 
highway usage were less in 1935 than 
in 1920 when speeds were materially 
lower. Less than three per cent of the 
drivers were involved in serious acci- 
dents last year. More than half the 
fatal accidents occur at night when not 
more than one-quarter the traffic is 
moving. 

Support of the viewpoint in favor of 
more attention to drivers was presented 
by Sidney J. Williams, director, public 
safety division, National Safety Coun- 
cil. He favored zoning highways for 
speed so as to give the maximum ad- 
vance information to drivers and 
stressed the importance of educating 
drivers, particularly in the matter of 
appreciating what speed means under 
different conditions. The driver is en- 
titled to laws that do not change as he 
crosses the frequent state lines, to laws 
that can be understood and that mean 
what they say, as our present low 
limits on maximum speeds do not. A 
keynote in Mr. Williams’ address was 
the statement that “it may be true that 
we can’t change human nature but we 
certainly can influence human 
havior.” 

Discussions in the general sessions 
brought out the fact that existing regu- 
lations as to speed are generally un- 
satisfactory and not conducive to safe 
operation. Consensus of opinion indi- 
cated hope for a system of normal 
maximum speed zones which would 
take into consideration the physical 


be- 


State Highway Officials 


condition of roads in each zone a 
as normal volumes and nature of t 
with possibly lower speed limits at : 
night or while special conditions pre- 
vail. The most effective means of re- 
ducing highway accidents was agreed 

to be effective training for dr 
keeping incompetent drivers off 
highway and providing and enfo 
practical, uniform regulation for 
hicular operation. In furtherance of 
this view it was recommended that the 
highway safety investigation, 

being carried on by the Bureau 
Public Roads, be directed especially to 
determining habits and practices of the 
driver. 

There was general agreement 
instruction in driving motor vehicles J 
should be given in the public school 
and should include the teaching 
rules for pedestrians. Further editing 
and revising of the Manual of Unifor: 
Traffic Control Devices was recom- 
mended. A new phase of the right-of- 
way problem was presented with 
suggestion that legal means should 
provided for acquiring lands by e 
nent domain on which to move valuable 
structures that have to be taken over 
by the state in widening highways and 
enlarging intersections. California and f% 
Ohio now have such laws; they would 
be of great advantage to all states. 

Figures mentioned in several sessi 
and used in computations were: total FT 
motor vehicles now in the United 93 
States 26,000,000; total drivers 44,000. 
000; number of accidents last year, 
827,000; total fatalities in 1935, 37,000 

In line with the sentiment that 
important need now is education of th 
public, a half-hour broadcast on Tues- 
day evening took I 


Oda 2 Ne Ee 


EF he 


ae 


haieiias 


advantage of the 
opportunity to use for publicity pur- 
poses the presence of highway authori- 
ties. The interview plan was used 
bring out the fact that there is no suc! 
thing as a foolproof highway. It is not 
speed that is primarily to blame f 

accidents but operators must lear 
where speed is not safe; potential 
power in a motor car ofttimes is 

factor of safety. Road design is being 
improved; 2,000 grade crossings areé 
being eliminated; highways continuall\ 
are being made safer so far as hazard: 
that are built into the road are 


ili 8h 28 NRTA Sie Ii cpio eo 


con- 


gra 


scr 
test 
and 
arol 
pro’ 
ags 
Res 
vers 
wor 
visc 
rial 
bine 
J. 
zon; 
Cali 
stat 
exp; 
rest 
oper 
extr 
plif 

F 
testi 
Con 
of I 
sO-C 
data 
are 
wor 
beer 
has 
of 1 
kine 
thot 
opir 
tion 
care 
witl 
wit 
of < 
sanc 

E 
lie y 
the 
pres 





ae 


iba 


Pies 1th cl IN i 8 


ENGINEERING NEws-Recorp, DECEMBER 17, 1936 867 


rned, but in the safety triangle of 
i, vehicle and driver, the road itself 
; Jeast important and the driver is by 
+ the most important factor. 
The broadcast concluded with a ques- 
ning of four state highway engineers 
.s to contributions to highway safety 
ide in those states. Florida reported 
that a 200-ft. strip of land now is 
secured when getting new rights-of- 
way. Because the population of this 
state doubles in wintertime, bringing 
many drivers from other states, em- 
phasis is placed upon standardizing 
trafic rules and signs among the states. 
Indiana reported reduction of accidents 
by one-half in a period of three years 
through the widening of primary and 
secondary roads to 100 ft. and 80 ft. 
respectively, together with improving 
sight distances on curves and elimina- 
tion of grade crossings. The most 
perplexing problem there was said to 
be modernization of bridges and cul- 
verts. 


Materials and maintenance 


The grading of aggregates for dense- 
eraded bituminous mixes was. de- 
scribed by I. E. Russell, engineer of 
tests, Wyoming Highway Commission, 
and resultant discussion centered 
around low cost roads in which the 
problem is to design the mix to fit the 
aggregates that are locally available. 
Research work on cutback asphalt 
versus bituminous emulsions for road 
work and the possibility of accelerating 
viscosity tests of liquid asphalt mate- 
rials were reported by N. M. Fink- 
binder, engineer of tests, Oregon, and 
J. W. Powers, testing engineer, Ari- 
zona State Highway Commission. 
California was stated to be the first 
state to do research work on pre-molded 
expansion joints for concrete, as the 
result of which there have been devel- 
oped rubber, cork and other non- 
extruding pre-molded joints which sim- 
plify maintenance. 

For bituminous roads, W. H. Wood, 
testing engineer, Texas State Highway 
Commission, presented data on means 
of recognizing asphalt produced by the 
so-called cracking process. Further 
data on service tests of such products 
are needed, he said. German research 
work was reported in which it has 
been found that the type of aggregate 
has greater influence on the adhesion 
of bituminous materials than does the 
kind and type of such binders. Al- 
though there is some difference of 
opinion on this score enough informa- 
tion has been developed to warrant 
careful study of whether better adhesion 
with bituminous materials is obtained 
with basic, alkaline rock or with rock 
of an acid nature such as granite and 
sandstone, 

Efficient service to the motoring pub- 
lic was the keynote of discussions under 
the head of maintenance. Papers were 
presented on “Maintenance of Detours 


Under Heavy Traffic,” by T. H. 
Dennis, maintenance engineer, Cali- 
fornia, and “Caring for Slippery and 
Icy Pavements,” by G. H. Delano, chief 
engineer, Department of Public Works, 
Massachusetts. Further studies were 
suggested on lighting of highways, 
traffic signals, the marking of safety 
zones and patching to avoid hazards at 
high speeds. A paper on the relation- 
ship of maintenance costs due to cli- 
matic conditions and costs directly 
chargeable to the volume of traffic was 
presented by J. B. Early, maintenance 
engineer, Texas, in which he explained 
that traffic alone is not always the de- 
termining factor in the ultimate main- 
tenance cost. A paper on roadside 
trees and shrubs by J. N. Bishop, main- 
tenance engineer, Oregon, stressed the 
importance of flattening and rounding 
slopes with ground cover as a means 
of decreasing erosion. Consensus of 
opinion opposed formal planting. 

Maintenance of mountain highways 
was described by Lacey V. Murrow, 
director of highways, Washington; in 
his state the highway system includes 
two mountain passes where the snow 
fall exceeds 600 in. per year and two 
others where it exceeds 400 in. In 
Snoqualmie Pass, the main east-west 
mountain highway last year a 420-in. 
snowfall was handled with road closure 
totaling only six hours. Radio com- 
munication was essential, he said, to 
effective operation of snow-fighting 
crews which last year removed 35,000,- 
000 cu.yd. of snow, much of it wet 
enough to weigh 40 lb. per cu.ft. 

Recent developments in highway re- 
search were outlined by H. S. Matti- 
more, engineer of tests, Pennsylvania. 
He sounded a warning against dangers 
of over-vibration in concrete. He also 
pointed out that accident risk at night 
is four to six times as great as in day- 
time, Which places corresponding im- 
portance on safety aids to night driving. 
The time is approaching, he said, when 
the engineer may be able to specify a 
type of cement specially suited to the 
conditions to be met. In discussing 
treatment of road surfaces glazed by 
ice, the principal remedies mentioned 
were salts (CaCl or NaCl) and sand. 
In some cases sand is applied hot as an 
aid in embedding gritty particles. Slides 
and frost boils were cited as topics 
needing further investigation. 


Highway planning 


State-wide highway planning sur- 
veys was the subject of a comprehen- 
sive paper by H. S. Fairbank, chief, 
div.sion of information, U. S. Bureau 
of Public Roads, in which stress was 
placed upon the importance of studying 
highways as a department of trans- 
portation in the broadest meaning of 
the term. The relation of highway 
transport to all other forms of trans- 
portation must not be overlooked and 
plans must be made not for “building” 


roads but for keeping roads in condi- 
tion of maximum serviceability. State- 
wide planning surveys now are 
way in 40 states, he said. In these 
studies attention is given to the con- 
dition of highways, their financing, ad- 
ministration and their relation to 
general economic and _ social trends. 
This work begins with an inventory of 
the extent and condition of rural routes 
and includes information on the amount 
of traffic, causes of congestion, analysis 
of highway accidents, probable future 
growth, and estimate of financial re- 
sources of the state with respect to tax 
money that will be available for sup 
porting a road system. 


under 


Association policies and standards 


Because the available skilled and 
semi-skilled labor is estimated to be 40 
per cent less than in 1929 and because 
the quality of highway work is largely 
dependent upon intermediate or skilled 
workers, it was recommended that con- 
tractors on public work be required to 


obtain from designated or specified 
agencies only unskilled labor. This 


would tend to increase wages of com- 
petent skilled labor and would benefit 
both labor and the public. 

Because of the seasonal character of 
highway work, it was suggested that 
the maximum hours of labor be speci- 
fied on a monthly instead of a weekly 
basis. In the highway industry the 
average of only 200 working days per 
annum (because of weather conditions) 
suggests that both labor and public 
would benefit by permitting a maximum 
of 200 hours of labor per month. 

Increasing attention to scientific con- 
trol of methods of compacting earth- 
fills were reported from a number of 
Investigation and_ research 
along this line will be continued. Dur- 
ing the coming season specifications for 
concrete pavements and_ bituminous- 
filled brick pavements will be amended. 
Also attention will be devoted to co- 
ordinating nomenclature in the field of 
bituminous treatment on bases of local 
material. 

In a week of sessions preliminary to 
the convention the committee on 
bridges and structures revised the 1935 
edition of the association’s bridge speci- 
fications, approved new timber stress 
gradings, adopted and planned to print 
soon a_ specification for movable 
bridges, worked on a comprehensive 
manual of bridge construction and 
adopted the section on concrete. Weld- 
ing should progress slowly, it was 
agreed, until more is known about the 
fundamentals. 

The committee on uniform account- 
ing, reorganized in September, held a 
series of four regional meetings last 
month (Missouri, Texas, Georgia and 
Ohio) and has four more planned for 


states, 


the near future (Denver, San Fran- 
cisco, Washington and Boston). This 
committee indicated the belief that 
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accounting organizations in state high- 
way departments are primarily service 
organizations; a major function is to 
provide adequate and accurate cost and 


statistical data for management pur- 
poses. After a careful study of the 


procedure and methods in various 
states the committee plans a manual 
setting forth uniform accounting clas- 
sifications and procedures. H. D. 
Barnes, Kansas, chairman of the com- 
mittee, is to appoint a committee of 
eight to survey accounting problems in 
their respective regions and later to 
select three of its members to prepare 
the accounting manual to be presented 
and discussed at the next annual meet- 
ing. 

A new association activity, the com- 
mittee on public relations and publicity 
under the chairmanship of J. D. Adams, 
Indiana Highway Commission, urged 
upon state highway departments the 
necessity of keeping the motoring public 
advised concerning highway transporta- 
tion costs and needs. Last year there was 
costs and needs. Last year there was 
diversion to other uses of $146,000,000 
in gas taxes and license fees, repre- 
senting an increase of $24,000,000 over 
the preceding year. The trend of pub- 
lic opinion against this practice is 
shown by the constitutional amend- 
ments enacted in five states prohibiting 
such diversion, Well directed pub- 
licity is the best method of combating 
this diversion and to that: end public 
relations work should be put in the 
hands of trained personnel. Public 
addresses, radio talks, motion pictures 
and magazine articles should be kept 
before the public. A well defined policy 
of disseminating information on high- 
way problems and highway programs 
would do much to win for the trans- 
portation industry the determined sup- 
port of the motoring public. No state 
highway department can consider its 
organization complete until there is 
provision for keeping its financial 
backers and stockholders—the motoring 
public—adequately informed as to its 
operations. 

Among matters recommended for 
association action by the committee on 
administration were (1) the appoint- 
ment of a committee to confer with 
railroads as to methods of financing 
grade crossing elimination, (2) that 
Congress be requested, in the event of 
future appropriations for relief labor 
on roads, to provide for expending 
such funds through the U. S. Bureau 
of Public Roads and through the sev- 
eral state highway departments and 
(3) that federal aid should be made 
available for maintenance as well as 
for road construction. On this last point 
objection from the floor arose imme- 
diately. R. H. Baldock, Oregon state 
highway engineer, pointed out that a 
federal maintenance program would 
weaken morale in the state commissions 
and would tend to nationalization and 
bureaucratic control of local matters 


in. an. undesirable There was 
general support among those present 
for Mr. Baldock’s views. 

Resolutions adopted in the closing 
session approved extension of federal 
aid in secondary road systems; favored 
a longer working month under federal 
aid, copyrighted markings on numbered 
highway route markers, continuing 
cooperation with Central American re- 
publics on highway work, and further- 
ing the interests of an Inter-American 
highway south of Panama as well as 


way. 


the International highway already 
planned to extend from Fairbanks, 
Alaska, to Buenos Aires. 

Road design standards previously 


adopted by the association have 
revised; a 1937 model 
available. A summation of princi 
for intersection design is being | 
pared; soil surveys are recomme: 
as factors in the selection of the 
available subgrade materials and st; 
is placed on the importance of inc! 
ing landscaping as an integral part 
road design. 

Election of officers for the ensu 
year resulted as follows: president, 
H. Cutler, Kentucky; vice-presid 
for the four zones, respectively, ] 
V. Keily, Rhode Island; R. A. Har: 
Mississippi; E. Lieberman, Illinois ; 
James B. True, Wyoming. 
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Tomorrow’s Roads 


What the lessons of Europe’s active modernization of its highways 


and the pressure of our own growing road use teach as to coming 


road development and reorientation of the national highway program. 


By Thomas H. MacDonald 


Chief, U. 8. Bureau of Public Roads 
Washington, D. C. 


IN A REMARKABLE ADDRESS 
to the San Francisco convention 
of the American Association of State 
Highway Officials last week, the fed- 
cral road chief set forth the nex 
directions of road planning and road- 
building that must be followed in 
making our highway network an 
efficient service agency. His illumi- 
nating sketch of the work of the 
principal nations of Europe in build- 
ing modern highway arteries to sup- 
plement their ancient local roads, 
reproduced here in slightly condensed 
form, forms an interesting background 
for his forward-looking statement of 
whither our own work is tending. 

—EpITor. 


O DRIVE a modern motor car 

a quarter of a century into the 

past is an illuminating and valu- 
able experience. In a public enterprise 
such as ours—the building of a system 
of universal highways for a nation— 
the test of time is all important. It 
measures the adequacy of the vision 
into the future. My recent opportunity 
to study traffic conditions in many of 
the countries of the old world clarified 
many uncertainties and indicated the 
very definite directions that federal and 
state highway policies of the future 
should take. 

Some eight years ago I inspected the 
newly completed Great West Road lead- 
ing out of London. The construction 
had been undertaken for the purpose 
of providing employment, but its con- 
ception was to provide a wide thor- 
oughfare of large traffic capacity to 


permit uninterrupted flow between tl 
heart of London and the suburban a: 
rural districts to the west. The road- 
way was paved at least 50 ft. wide, and 
designed to carry heavy units. At tha 
time a considerable part of its length 
was bordered by open fields. Today it 
is lined by continuous large industrial 
enterprises of many kinds. Traffic con- 
ditions are as congested as on the roads 
previously existing which this new 
highway was expected to relieve. It has 
lost its visioned function to move traf- 
fic expeditiously over a_ considerable 
distance, and has become a crowded 
local-service road. 

If this actuality is projected against 
the bypass designs which are in com- 
mon use here, there is no_ essential 
difference in either conception or de- 
sign. The experience in this case leads 
directly to the conclusion that where 
the population is sufficient to make de- 
sirable bypass or radial distance routes, 
population and industries will gravitate 
rapidly and certainly to the new high- 
ways. Because of the better traffic 
facilities offered, new enterprises will 
come into existence, and within a sur- 
prisingly short time we have only an- 
other city street with congested traffic. 
It soon loses its ability to serve the 
original purpose. 

The trend everywhere is so clearly 
defined as to make the conclusion ines- 
capable that on bypass or through routes 
separate roadways must carry the 
through and the local traffic, and the 
local traffic must be so adequately served 
that it will be necessary to give access 
to the through highways at only infre- 
quent intervals. 

France presents the opportunity to 
observe major projects undertaken for 
the relief of street and highway con- 
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ion in the metropolitan area of 
Pacis, Here we get the conception of 
dynamic instability of the great 
population centers when new transporta- 
tion facilities become available. High- 
wavs and bridges of the time of Louis 
x1V and Napoleon are yet in service, 
a tribute to the ability and courage of 
» engineers and architects of a cen- 
- and a half ago. Today, however, 
yr projects, forced by the growth 
of street and highway traffic, are under 
wav that will greatly modify and fa- 
cilitate transportation in the area; but 
all are in harmony with, rather than 
destructive of, these sterling traditional 
values. 

So carefully are the projects designed 
to accord with the existing comprehen- 
sive plan for remodeling the city, with 
the old but few fine buildings, with 
the principal boulevards and _ streets, 
and with the parks and other important 
public areas, that on completion they 
will have added greatly needed facili- 
ties presenting the appearance of grace- 
ful growth. We can get wisdom from 
what is being done there for two good 
reasons: first, the plans have been de- 
veloped and the work is being executed 
by the national department of high- 
ways, the whole personnel of which 
has been trained in the Ecole des Ponts 
et Chaussees, the school of roads and 
bridges, whose beginnings go back at 
least to Louis XV and possibly before. 
Second, there is the test of time:— 
one and one-half centuries permit a 
sound perspective that distinguishes be- 
tween enduring principles and short- 
lived stopgaps. 


Belt highways and radials 


So it is of the highest significance 
that the competent French department 
of highways has selected, to meet two 
problems of traffic congestion, two dis- 
tinctive types of highway planning: 
first, an intercepting circular highway 
enclosing the city, and second, radial 
highways reaching for a considerable 
distance beyond the city to connect 
with the existing national highways. 

There was a time when Paris de- 
pended for defense on fortified walls 
extending around the city. At intervals, 
gates provided for the flow of traffic 
to all parts of the nation; these lines 
yet remain the major radial highways 
within and without the city. On the 
location of the old fortification a mod- 
ern highway is under construction. The 
abandoned walls have long since served 
their purpose, but through the years 
has been preserved, free from _ en- 
croachment, the land which now be- 
comes the right-of-way for a highway 
that will serve to carry traffic rapidly 
to connections with all of the radial 
streets and highways in and out of the 
city. At intersections the new circular 
highway is carried under the major 
radial routes. 

At some points these underpasses 


are relatively simple tunnels, begin- 
ning and ending far enough back of 
the intercepted streets to leave their 
full width available for traffic. Others 
are multiple-lane tunnels branching to 
connect with several streets. A _ fea- 
ture that is new and highly desirable 
is the equalization of the intensity of 
lighting within and without the tun- 
nels. This is accomplished automatical- 
ly by the use of the photoelectric-cell 
control, an achievement in tunnel light- 
ing that destroys the unpleasant reac- 
tions to driving underground. 

As a part of this new development 
program, many of the old city bridges 
over the Seine are being replaced by 
new structures, but great care is taken 
to preserve the architectural harmony 
of the new with the old. These exam- 
ples typify the plans to expand highway 
facilities to meet new conditions where 
the problem is one of adding to a sys- 
tem of highways originally laid out on 
a well conceived national basis. 


Superhighways in Germany 


In Germany a wholly different sit- 
uation is met. Until the present Na- 
tional Socialist government took over 
the development of a national system 
of highways, in 1933, the work was on 
a state and local basis. The situation 
is graphically described by Dr. All- 
mers, president of the national asso- 
ciation of the motor industry of Ger- 
many: 

“In Germany there was a_ hopeless 
state of disintegration as in the Middle 
Ages. State and provincial governments, 
district and communal authorities, made 
every effort to obstruct a sound develop- 
ment based on uniform principles. The 
Ministry of Transport was powerless, and 
years elapsed before applications were 
sanctioned by the competent governments 
of the federal states. Every district road 
engineer built his roads in a different way, 
but nearly all of them built them in the 
wrong way, and only a few appreciated 
the requirements of automobile traffic 
and these few mostly lacked the necessary 
funds,” 

Here no national system had been 
planned and developed through the 
years, so it was necessary for the pres- 
ent German government to attack the 
problem of adequate national highways 
at the beginning. A two-part program 
was undertaken—the rehabilitation of 
the existing roads, which have been 
divided into national roads and high- 
ways of the first and second class. The 
work on these latter classes is admin- 
istered, under general direction of the 
Inspector General of German roads, 
directly by the states and provinces. 
The second part of the program is the 
laying out and construction of a wholly 
new system of roads known as the 
Reichsautobahnen, under the imme- 
diate supervision of the General In- 
spector. 

The system as planned consists of 
about 4300 miles, which gives roughly 
three lines across Germany north and 
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south and three east and west. The 
literal translation of the word Reic/ 
sautobahnen is national auto road, which 
gives immediately a vision of these 
great national thoroughfares, built on 
their own new wide right-of-way to 
provide for a continuous flow exclu- 
sively of motor traffic over the whole 
mileage without conflict with the cross 
traffic on intersecting highways or 
railroads. The design calls for very 
easy gradients, long sight distances 
and long-radius curves. 

There is some difference in standards 
as applied in different areas, depending 
upon the general topography. The sec- 
tion design calls for two roadways, 
each 29 ft. in overall width, separated 
by a sodded strip 13.65 ft. wide. Each 
roadway consists of a Portland cement 
concrete slab 24.37 ft., an inside curb 
1.3 ft., and an outside curb 3.25 ft. in 
width. These curb strips are covered 
with a bituminous mix, thus giving the 
grayish-white center a wide black bor- 
der. Cross highway traffic is generally 
carried over the autobahnen without 
materially raising the level of these 
cross roads, meaning that sections of 
the autobahnen are placed in deep cuts. 
The autobahnen in some cases are car- 
ried over railways. Various types of ac- 
cess roads have been developed, de- 
pending upon the actual amount of 
traffic eventually expected. The clover- 
leaf design is in less general use with 
its four-way connections than the 
trumpet design. At the present time, 
upwards of 1000 miles of the anto- 
bahnen have been completed, although 
all of this mileage is not as yet open 
for public use. 


Building roads ahead of traffic 


As a national system, relative to the 
area of the country, this conception 
goes far beyond any modern similar 
undertaking by any nation, when meas- 
ured by miles, by the generous dimen- 
sions of the typical design, and by all 
of the auxiliary work, including struc- 
tures, approaches and landscaping. 

The construction features, as will be 
inferred from the description of the 
carrying of the autobahnen below cross 
design, involve heavy grading. The 
roads to provide high clearances alone 
accounts for heavy yardage because of 
the wide sections, The slopes are de- 
signed to permit the quick establish- 
ment of ground cover, and all the 
work, even that recently finished, is 
well sodded. The topsoil has been con- 
served and replaced, and in an inspec- 
tion covering most of the completed 
mileage there was no evidence of un- 
protected slopes or destroying erosion. 
Mechanical equipment in service is for 
large-scale production. 

There is little basis for comparison 


of this undertaking and the highway 


improvement going forward in this 
country. Here the highway builders 
have been waging an almost losing 
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struggle to provide highways for the 
already developed motor traffic. In 
Germany the system of superhighways 
is being built largely ahead of the high- 
way traffic. Germany has recognized 
the utility of highway transport to the 
extent of having embarked on_ the 
building of these large-capacity high- 
ways, and as a complementary national 
policy there has been put into effect 
every inducement to encourage the de- 
velopment of motor traffic. 

In all of Europe the motor car has 
previously been looked upon as a lux- 
ury and taxed as such. The relatively 
slow development there resulted from 
high-priced cars and taxation handicaps 
against their utilization. Germany has 
not only done away with special taxes 
on the motor car in recognition of its 
potential general utility, but is actually 
permitting the cost price of trucks and 
business cars to be deducted from in- 
come on which taxes are paid. The 
encouragement thus offered by the gov- 
ernment has been so outstanding that 
the licensing of new cars jumped from 
41,000 in 1932 to 180,000 in 1935—an 
increase of 340 per cent. 

In addition the industry has been 
brought under governmental super- 
vision, so that the commercial prac- 
tices which had brought demoraliza- 
tion of the business have been recti- 
fied. Those most importantly inter- 
ested now give highest praise to the 
stabilization of the industry which has 
thus been effected by the government. 
Here we have an unusual expression of 
faith in the utility of highway trans- 
port. While the highway program was 
undertaken as one of the means for 
providing employment, which, accord- 
ing to reports, in 1932 reached one out 
of each three who were able to work, 
the policy of highway building repre- 
sents a large investment on the part 
of the government which there is no 
immediate possibility of recovering di- 
rectly from imposts on the road users. 


A program for the United States 


Since conditions are so dissimilar, 
what relationships are there, then, 
which we can take as warning or which 
we can emulate? 

The most important is that we must 
grasp this highway problem in this 
country more firmly. We must raise 
our standards to the new levels de- 
manded by the universal utility of the 
motor vehicle. Two distinct programs 
are indicated. First, the systematic re- 
habilitation of existing highways by 
the actual incorporation of new con- 
struction to promote safety and greater 
utility. Second, the long-time plan, 
which will be based on the principles 
illustrated by these examples from 
other countries and on wide experience 
in our own country. 

The highway transport surveys now 
under way are basic. It is my hope that 
the highway department of eacl state 
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will recognize the essential quality of 
the information which is being gath- 
ered. If the program of the next five 
to ten years is to provide the public 
with highway service that is not now 
even approached in any state, it must 
rest on this transport survey foundation. 

The underlying soundness of plan- 
ning an intercepting belt-line highway 
plus radial roads on new right-of-way 
to serve the metropolitan areas, and 
introducing the new feature of provid- 
ing this complete service only for the 
passenger motor vehicle, is supported 
by the traffic studies heretofore made. 
These studies indicate the overwhelm- 
ing preponderance of passenger motor 
vehicle movements in the metropolitan 
areas, particularly on week-ends and 
holidays. To provide free-flow high- 
ways leading from the cities well into 
the country, and to permit the distribu- 
tion of vehicles on these radial high- 
ways from and to their own quadrants 
in the city over one or more belt-line 
highways, will add immeasurably to 
the potential utility of the motor ve- 
hicle to the urban dweller. 

This conception goes farther, how- 
ever, and recognizes that the trend of 
the world is toward a greater recogni- 
tion of social values. The motor car is 
one of the instruments from which we 
are not securing the potential social serv- 
ices in the nightmare of congested 
streets or highways at times of peak 
traffic, 

There is need in some limited sec- 
tions of the country for the extension 
of such roads until they connect with 
those radiating from other large cen- 
ters of population to form continuous 
routes wholly disconnected from our 
present system of highways. To the 
extent that other traffic, such as pe- 
destrians or bicycles, may use such 
routes, separate ways must be pro- 
vided. But the design must go a step 
farther than does the design of the 
German, the French or our own roads, 
and provide for the complete separa- 
tion of local from through travel by 
parallel service roads. We must ac- 
cept as an essential the separation of 
grades at major highway intersections. 
This is one of the most important fac- 
tors in stepping up the safe utility of 
our existing highways. 


Eight hundred millions a year 


The problem of unemployment is yet 
with us, and to a large degree will re- 
main with us, but we can in addition 
recognize more fully that we must look 
intelligently at what we are doing, and 
determine the method of attack on those 
problems of highway traffic that are 
growing constantly more difficult. 

Since the emergency programs to pro- 
vide employment were undertaken in 
1933, the highways put under way by 
the state highway departments and the 
Bureau of Public Roads from funds 
under the immediate direction of the 





Bureau have reached more than (¢ 
miles. This is equivalent to at 
12 highways across the country 
north to south, and an equal nu 
from east to west. More than 2 
miles have been included in the 
struction program of the last 18 n 
only. Even this immense progra: 
been too slow. It has not with sufi 
rapidity absorbed the funds ava 
for construction. 

There are many causes that hay 
layed the beginning of work on 
portant projects, particularly righ 
way difficulties, but I am bringing 
observation into the discussion 
since we have now to face the fo 
lation of a new large program fo: 
coming year. Highway construc 
including state and federal funds, 
reach above $800,000,000 if the s: 
all meet their federal-aid apport 
ments. The only way that the pu 
can be led to see its loss in the drig 
in state programs because of diversion 
of highway funds to other than road 
purposes is by the formulation of ‘he 
timely programs that are possible if 
these funds are conserved and used for 
the purposes for which these special 
taxes are levied. 

In our new program there is the 
introduction of the secondary road im- 
provement program as a part of 
permanent highway legislation. With- 
out going fully into the approach to 
this important new development, two 
principles will be observed in the reg- 
ulations which are issued—first, that 
the federal government will deal only 
through the state highway departments, 
and second, that the application of the 
funds will be upon a definite secondary 
road system. 





Insured Mortgages Finance 
20 Per Cent of Dwellings 


[> THE 200,000 new dwelling units 
that will be built in the United 
States in 1936, between 40,000 and 50,- 
000 of them will be financed under 
mortgages insured by the Federal Hous- 
ing Administratign, according to esti- 
mates based on FHA data and on the 
building permit figures of the Bureau 
of Labor Statistics. A breakdown of 
the FHA figures shows that 12.67 per 
cent of the total number of insure! 
mortgages were on houses and _ lots 
valued between $3,000 and $4,000; that 
16.61 per cent were in the $4,000-$5.- 
000 class; that 17.48 per cent were in 
the $5,000-$6,000 class; that 12.15 per 
cent were in the $6,000-$7,000 class: 
and that 10.03 per cent were, in the 
$7,000-$8,000 class. About 6 per cent 0! 
the total number of insured mortgages 
are on property valued under $3,000 
and about 10 per cent are on property 
valued above $10,000. 
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Letters to the Editor 


Salt on Concrete Pavement 


Sir—We believe you are not fully 

srmed or you would not have singled 

salt in your editorial of Nov. 26 
1936, entitled “End the Dispute.” 

We can not help but wonder why 

u have questioned the use of salt and 
have not in any way referred to calcium 
chloride which is damaging our high- 
ways to a very large extent when used 
for ice control. 

Highway departments are investigat- 
ing the comparative damage that might 
be done by using calcium chloride and 
salt in like, manner and in the same 
quantities and are finding that their re- 
sults seem to show that salt is the less 
harmful. We are keeping in close touch 
with the splendid research that is being 
done. 

The Portland Cement Association is 
also investigating this problem and re- 
ports as follows in their circular en- 
titled, “Concrete Information H-B-1,” 
Nov., 1936. 

There is ample evidence, both from the 
field and from the laboratory, that the 
application of sufficient quantities of sodium 

r calcium chloride to melt ice on concrete 
pavements results in serious scaling. The 
greater the concentration of these salts the 
greater the damage. A large quantity of 
the neat chemical therefore does more 
damage than small quantities mixed with 
granular material, but even the latter can 
be expected to cause scaling. Therefore, 
other available methods of treating icy 
pavements should be used wherever prac- 
ticable, and where these chemicals are used 
adequate protective measures should be 
employed. 

You will find further information in 
our booklet entitled, “Make Icy Pave- 
ments Safe with Rock Salt”. This book- 
let gives the result of our investigation 
and, from all evidence that we have, 
when the use of salt is properly regu- 
lated according to our direction, con- 
crete will not suffer any greater dam- 
age than when calcium chloride is used 
in the same manner. 

The question then resolves itself into 
the advisability of treating abrasives 
with chemicals and, needless to say, we 
do not like to hear salt singled out as 
being the only offender. We, further- 
more, want to raise the question as you 
did in your editorial as to the possibility 
of salt, in and of itself, when properly 
used as being an evildoer. Likewise, we 
want to point out the opinion of the 
maintenance committee of the High- 
way Research Board in their 1933 Re- 
port, page 336, in which they state the 
following: “The Committee believes 
that the importance of safeguarding 
life and property on icy pavements far 
outweighs the minor damage that may 
be done to the pavements.” 

I respectfully call this to your atten- 
tion because of the obvious unfairness 
which the publicity gives to the use of 


salt without at the same time making 
mention of the competitive product 
which is, at present, being used in 
vastly greater total tonnage on the high- 
Way systems of our country. It should 
be no more difficult to regulate the use 
of salt than it is to regulate the use of 
calcium chloride. 

C. D. Looker 


Director of Research 

International Salt Company, Ine. 

Ithaca, N.Y. 
Nov. 28, 1936. 


Sir—Your editorial of Nov. 27, 1936 
under the caption “End the Dispute” is 
timely. Rock salt has been used for 
many years in ice and snow control, es- 
pecially by railroads, on station plat- 
forms and in yards and for keeping 
switches open. More recently the use 
of rock salt to remove ice from city 
streets and highways has been increas- 
ing due to the larger motor traffic which 
is now organized on a year round basis. 

As a producer and seller of rock salt, 
we recognize that certain abuses in the 
nature of unwarranted wastefulness and 
unscientific methods of application have 
resulted in harmful result on the con- 
crete, and we, therefore, attempt to edu- 
cate our customers in the proper and 
best accepted practices. 

In general we recommend the mix- 
ture of 50 to 100 lb. of rock salt to each 
yard of abrasive (sand or cinders) in 
the stock piles along the highways, and 
the application of the abrasives thus 
treated at the rate of 14 to 2 Ib. per sq. 
yd. of ice surface. Salt thus applied 
does not injure well cured, good quality 
concrete pavements or those made of 
any other material. 

Where salt is used more freely in 
cases of emergency and when it is de- 
sired to remove large accumulations of 
ice, it may be used without cinders or 
sand by direct application to the ice, but 
the resulting slush should be removed 
as soon as the ice is loosened or melted. 

Without doubt your editorial will fo- 
cus attention on this subject and we 
hope that it will result in emphasizing 
the proper and intelligent use of rock 
salt to the end that its great usefulness 
may be utilized in solving the problems 
of safety without harmful effects on 
concrete structures, 


Frank L. Boiton 

President, Cayuga Rock Salt Co., Inc. 
Myers, N. Y., 
Dec. 3, 1936, 


Sir—Referring to your editorial of 
Nov. 26, p. 762 on “End the Dis- 
pute” our experience in Duluth re- 
garding the action o1 salt on the con- 
crete pavements has been so definite 
and conclusive that I am somewhat 
surprised that there should be a lack 
of definite evidence elsewhere. 

For the past ten years we have had 
an ordinance prohibiting the dumping 
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of salt and salt solutions on concrete 
pavements. The damage done by en P 
tving the salt solution from ice crea 

and soft drink freezers onto concrete 
pavements and by the practice of the 
street railway company of using salt 
on switches during the winter to pre 
vent freezing is very large. When t! 

ordinance went into effect the street 
railway company adopted the use of 
calcium chloride instead of salt with 
very gratifying results. 

The damage to the pavement seems 
to result from the expansive force de- 
veloped by the formation of salt crys- 
tals from the solution that has pene 
trated the surface of the concrete. 
Little layers of these crystals will be 
found between flakes of concrete. 

The action is much more pronounced 
in winter than during warm weather 
and on new pavements than on old. Old 
pavements that have become saturated 
with crankcase oil seem to be quite 
immune to action. 

In only one case have we experienced 
any trouble following the use of cal- 
cium chloride; that was in the switches 
of a track where the concrete had been 
laid late the preceding fall. 

Joun Wison 


Consulting Engineer 
Duluth, Minn 
Dee. 3, 1936. 


Discontinuous-Web Girder 


Sir—In the October 29 issue p. 622, 
in my analysis of the design for a dis- 
continuous-web type of girder, two 
equations were incorrectly printed, 

Equation (3) should read, 


S\F WF 

a M, 
and Equation (5) should read, 

RF WF? C 

2h 4h ’ 


M. A. Drucker 


Designer-in-Charge 
3oard of Transportation 


New York, N. Y. 
Nov. 4, 1936 


Pressures on Large Conduits 


Sir—Judging from the variation of 
soil pressures reported by other ob- 
servers as existing along the extra- 
dos of large conduits under shallow 
fill, the pressure curve reported by 
D. B, Gumensky for the trial section 
of the Colorado River Aqueduct, in 
Engineering News-Record, Nov. 5, p. 
633, appears somewhat remarkable. It 
is generally believed that there is an 
intensification of pressure over the 
crown of such structures, particularly 
for cohesive soils, due to the tendency 
to differential surface settlement at 
the crown and alongside the conduit. 

It would be interesting to learn from 
Mr. Gumensky to what extent the cover 
material was compacted. and to what 
the low crown pressure was due. 


C. R. Youns. 


Department of Civil Engineering 
University of Toronto 


Toronto, Ont. 
Nov. 19, 1936, 
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Liability for Delay 


OR ALL TOO LONG the government's conten- 

tion that it is not liable for contract delays of its 

own making has been an unjust burden upon con- 
tractors. Recognition of the fallacy of this contention 
has at last come from the U. S. Court of Claims in an 
award for damages asked by a postoffice contractor be- 
cause of the government’s delay in furnishing certain 
plaster models. Mere extension of time is seldom ade- 
quate compensation for holding up fulfillment of a con- 
tract, though the government has heretofore regarded it 
as such. A contractor has a right to adhere to his 
progress schedule, upon which he based his estimates of 
cost. Disturbance of that schedule always results in a 
monetary loss not compensable by an extension of time. 
The court’s award is a warning to contracting officers 


1 


that delays of their fault are not to be tolerated. 


Szje Roads 


IN STRESSING THE FUNCTION of the driver in averting 

ghway accidents, discussion at the annual meeting of 
the Association of State Highway Officials kept well 
within the current of accepted opinion. We hold no 
brief for drivers, particularly the accident habituals, but 
it would have been decidedly more encouraging if the 
road itself had not thus been given an implied clean bill 
of health. No engineering structure for human use is 
safe if, when used with prevailing human intelligence 
and regard for safety, it is productive of such records of 
death and injury as is the modern highway. To say 
that highways cannot be built foolproof is to say noth- 
ing. Highway engineering can never rank as good engi- 
neering until it produces trackways on which vehicles 
can be operated as the ordinary driver is capable of 
operating them without frequent accidents. Our roads 
today are not such highways, and every highway engi- 
neecr knows it. Regulation is necessary, of course; road 
vehicle operation must be controlled; but let engineers 
at least not forget that highways freed of needless haz- 


ards are their first contribution to safe highways. 


The Main Pur pose 


COSTKEEPING IS BUT A MEANS to an end. This is the 
essential lesson of the notable statement in this issue of 
the costkeeping system of the Corps of Engineers, U. S. 
\rmy. Because they must account for public funds 
placed in their care, records and reports form a larger 
part of the Engineer Corps’ costkeeping methods than is 
usual in construction accounting. Yet the 
army engineers in their function as constructors neces- 
sarily have the same objective as any private contractor 
—to keep daily check on accomplishment to the end of 
economizing in labor and materials of construction. 
Cost records in themselves possess some value, but the 
great value arises from the scientific study of these 


business 


records to ascertain new ways of economizing in lal 
and materials. This, the fundamental reason for ¢ 
keeping, is the characteristic that lifts it out of 

grade of bookkeeping to the rank of a vital aid in m: 
agement engineering. In stressing this purpose the 

scription of the army engineers’ costkeeping has 
chief value. 


Com parati ve Values 


Two EVENTS THAT OCCURRED in New York City 
week point a valuable lesson in public-works devel 
ment. These were the opening of the Henry Hud 
Parkway and the holing through of one of the sew 
tunnels that will connect the Bronx with the new Wat 
Island treatment plant. Both events are highly signi: 
cant to the city’s future, but the daily newspape1 
quite properly from their standpoint, treated t 
parkway opening as the more important. Parkwa 
can be seen and personally used, whereas sewer tu 
nels are out of sight and have much less obvio. 
public importance. Parkways and bridges also len’! 
themselves to pictorial description better than do 
tunnels. Hence a new parkway is a bigger news eve: 
than a new tunnel. In this bit of newspaper reasoning j 
reflected the public psychology that determines how t! 
public-works dollar is spent. The public demands bett: 
roads, but it is relatively passive to sewage plants, wi! 
the result that such community facilities have lagg¢ 
behind needs. The actual comparative rating of th 
Henry Hudson Parkway, which relieves one of th 
worst traffic bottlenecks in the city, and of the Bronx 
sewer tunnel, which helps to clear up one of the dirtiest 
streams in the country, cannot readily be determin 
and is in fact rather unimportant. What is important i 
the relative evaluation that the public places on them, 
and the verdict unquestionably favors the parkway. 


i 


The Construction Dollar 


THE SIGNIFICANCE Of the Labor Department's study o/ 
the indirect effect of each dollar spent by the Public 
Works Administration goes far beyond current ques- 
tions as to how best to spend relief money; the study 
will be of permanent value to the construction industry. 
For the first time that industry is provided with a yard- 
stick by which its full contribution to the general pros- 
perity of the country can be measured, The long study 
of the Bureau of Labor Statistics (ENR Dec. 10, p 
838) shows that for every dollar spent directly on PW.A 
projects there was created 24% dollars worth of work in 
industries and transportation agencies supplying ma 
terials for the job. This was found in the directly under- 
lying operations, Obviousiy, the remoter effect of the 
turnover of the money is still more extensive. As these 
operations covered almost the full range of construction 
activities the findings are applicable to the construction 
industry generally. Such a study has been needed for a 
long time. It would have been of inestimable value had 
its results been available in 1930, when so much thought 
was being given to means for checking the business 
decline. Many men of the construction industry be- 
lieved that the almost complete cessation of construction 
was of major significance far beyond those directly 
affected, but they had no figures to prove that it did. It 
was because of that belief that this journal among others 
argued so strongly for spending emergency funds on the 
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construction of public works. 
study shows that the effect was even greater than was 


The Labor Department’s 


believed at that time. It adds new importance to the 
position held by construction in the national economy. 





Work Ahead 


ELL INFORMED ESTIMATES forecast a 

car registration exceeding 28 million next 

year, an all-time high. It needs no more than 
this figure, coupled with present road experiences, to 
tell us that road traffic is growing to prodigious dimen- 
sions. And no end to the growth is yet in sight. What 
must be done to enable the roads to take care of it? 

Thomas H. MacDonald, federal road chief, last week 
answered the question in addressing the American 
\ssociation of State Highway Officials. His remarks 
presage a thorough-going reorientation of our national 
road planning and building. If an efficient trackage 
system is to be provided for the volume of road traffic 
that demands accommodation, there is new work ahead 
—much and difficult work. Main items of this new 
works are to break adequate pathways through the dense 
congestion around our cities, and to build a national 
system of express roads to form the main traffic trunks 
that we now lack. Together with this new work, how- 
ever, we must continue the half-done job of getting our 
large mileage of byroads out of the mud. 

Safety, capacity and reduction of delays are at issue. 
The new work is going to determine whether our road 
system will be made an efficient agency of transport 
or a costly makeshift; whether dangerous and_intol- 
erable traffic conditions will prevail, or convenient, rapid 
and pleasant travel. The changing road requirements are 
by no means the concern of road people alone, for 
all circles of business and public are affected. The 
blocked condition of cities cuts down their efficiency 
and increases their cost level; the absence of adequate 
trunk routes makes transport costly and inconvenient. 

European experience in road planning is instructive 
in this connection. Because the Continent had an 
ancient developed road system and because public policy 
repressed motor road growth, it had in the main no road- 
improvement problem comparable to ours. Largely for 
this reason some of its states are in a position to take 
up the real road problems of today. Hence the inter- 
esting development of city belt and radial arteries and 
national express trunks segregated from the normal road 
system. Europe is building these facilities for the 
traffic of tomorrow; we need them even more urgently, 
to take care of the traffic that is already here. 

While the need for city gateways and cross-country 
trunklines has been staring the road planer in the face 
for nearly a decade, it had to be disregarded until 
now in order to permit carrying on the big job begun 
20 years ago by the federal-aid law—systematic improve- 
ment of our vast network of primitive roads. Neverthe- 
less a number of cities made a start on breaking through 
the ring that was throttling them, and some states 
began to plan express routes. But no concerted, syste- 
matic attack on the problem was attempted. Hence we 
now get neither the full transportation value nor the full 
social value out of motor car and road. 


Difficult planning problems are involved. The plan 
ning of city gateways is mainly a local problem, or 
rather a regional one, since it requires the interests 
of the city’s entire tributary area to be considered. 
On the other hand the planning of trans-country trunk 
routes is a national problem, though with important state 
considerations. Many new routes may be found nec- 
essary, as the conditions that governed road location 
in pioneer days are no longer valid controls. 

When one considers the full scope of the prospect 
outlined by Mr. MacDonald and remembers that 
improvement of country roads must also go on, the 
vast volume of work that lies ahead becomes appar- 
ent. Laying out a plan for carrying this work forward 
on all fronts, rapidly enough to meet traffic demands 
effectively and yet within the bounds of financial and 
economic feasibility, is an undertaking worthy of the 
best engineering skill and administrative genius. 





Signs of Progress 


T IS WITHIN the daily experience of engineers 
that the condition of industry has its effect on the 
general well-being. For this reason the profession 
will welcome the outcome of the two industrial gather- 
ings of the last week—the conference called by the offi- 
cial Coordinator of Industrial Cooperation, Major 
George L. Berry, and the convention of the National 
Association of Manufacturers. The 
both gatherings indicated that progress is being mad 
in those industrial problems that center on fair com- 
petition and labor relations. These are _ intensely 
important problems, for when (if ever) they are solved, 
we will be rid of many serious troubles. Strikes and 
monopoly charges are uncomfortably prevalent. 
The manufacturers declared in effect that they are 
willing and anxious to cooperate with the government 
in dealing with industrial difficulties 


conclusions of 


and maladjust- 


ments. Only a year ago they were determined not to 
cooperate, and did not hesitate to say so. The Berry 
conference declared that industrial management and 


labor are ready to cooperate with each other and with 
the government, which also is in contrast to what the 
same group did a year ago. True, cooperation is an 
empty word until it is translated into action; nevertheless 
if the will is there a way usually can be found. 

Whether anything workable and useful will come out 
of the reported plan of the Berry group to set up a 
new NRA, or whether the manufacturers’ ideas can be 
made effective, is purely speculative at present. The 
important fact is that, if the will to cooperate carries 
through, there is a real possibility that something can 
be done to keep the industrial machine from getting out 
of adjustment and slowing to a stop. 

Yet the real problem lies beyond. That, as Harold 
G. Moulton re-emphasized in addressing the manufac- 
turers, is the problem of building up production so 
that there will be more to go around than the present 
$2,000 or so per family. The nation will not use all the 
kinds of things it can make until it produces a substan- 
tially larger amount per family. And this of course is 
possible only through more efficient production, which is 
the engineer’s responsibility. 
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New Trial Ordered 
In Duke Power Suit 


U. S. Supreme Court declares lower court 
procedure was improper and orders a 
retrial of the case in the lower court 


The U. S. Supreme Court on Dec. 14 
sent the Duke power case back to the 
lower courts for retrial without express- 
ing an opinion on the intrinsic merits of 
the case. The court held that the case, 
which involves the right of the PWA to 
make loans and grants to municipalities 
for construction of power plants com- 
peting with private utilities, “presents 
irregularities in practices which we think 
should not be overlooked.” 

The Duke power case is an attempt by 
the Duke Power Co. and the Southern 
Public Utility Co. to set aside a $2,852,- 
000 loan and grant to Greenwood County 
in South Carolina for construction of the 
Buzzard’s Roost hydro-electric plant on 
the Saluda River which would provide 
power for Greenwood and adjoining coun- 
ties. The federal district court for west- 
ern South Carolina granted am injunction 
against the loan and grant, but the fourth 
circuit court of appeals reversed the low- 
er court last February, and the case was 
appealed to the Supreme Court. 

Fifty-one similar PWA allotments, in- 
volving about $50,090,000 are now pend- 
ing in the courts awaiting a decision on 
the Duke case. 

The present decision of the court 
arises from the fact that, after the first 
injunction had been granted against PWA, 
the PWA entered into a new and different 
contract with Greenwood County. At that 
time the court of appeals remanded the 
case to the lower court for further con- 
sideration on amended pleading. The 
Supreme Court now holds that this action 
was improper and that the decision of 
the lower court should have been vacated 
and an entirely new suit should have been 
started, 


sical 
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Bids Opened for Iron Lining 
On Second Midtown Tubes 


The Port of New York Authority, on 
Dec. 8, opened bids for tunnel lining for 
the twin, north, tube of the new Midtown 
Hudson tunnel. The Bethlehem Steel Co. 
of Bethlehem, Pa., was low with a bid 
of $3,080,000, followed by the United 
States Pipe & Foundry Co. of Burling- 
ton, N. J., with $3,134,000. The high bid 
was that of the Koppers Co. of Baltimore 
for $3,288,000. 

The program of the Port Authority 
calls for a contract within 90 days for 
building the underwater section of the 
twin tube by the shield method under 
compressed air. The successful bidder for 
the lining, therefore, must be ready to 


start shipping the cast iron and cast steel 
segments by April 15. 
built in 


The lining will be 


rings 30 in. wide made up of 





fourteen segments and a key segment. 
The outside diameter of the tunnel will 
be 31 ft. About 50,000 tons of material 
are involved in the pending contract. 


amt - 
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Court Recompenses Contractor 
For Government Delays 


A far-reaching decision was handed 
down by the United States Court of 
Claims in Washington, D. C., on Dec. 7 
awarding judgment in the sum of $14,286 
to the Karno-Smith Co. for damages suf- 
fered in the construction of the United 
States post office and courthouse at 
Trenton, N. J. 

The court determined that the con- 
tractor was seriously obstructed in the 
orderly prosecution of the work by gov- 
ernment delays. The principal default of 
the government was due to its unreason- 
able delay in furnishing certain plaster 
models needed in the manufacture of the 
ornamental terra cotta for the exterior 
front and two sides of the building. 

‘The court held that “the mere fact 
that the government had granted an ex- 
tension of time for the completion of the 
contract, due to the fact that it had de- 
layed the plaintiff, does not relieve it of 
the responsibility for the damages in- 
curred by the plaintiff due to these 
delays.” 

The court recognized in this decision 
that a contractor has a right to adhere 
to his progress schedule. 


—— 


o 


York City Sewer Tunnel 
Holed Through 


The mile-long 15-ft. diameter sewer 
tunnel driven through rock to connect 
the Bronx to the $28,000,000 Ward’s Is- 
land sewage disposal plant was _ holed 
through on Dec. 8. 

Work on the tunnel was started in 
September, 1935, from two headings, one 
at Ward's Island and the other at 133d 
St. in the Bronx. The tunnel runs under 
the Bronx Kills, Randalls Island, Little 
Hell Gate, and about half of Ward's 
Island. 

The tunnel will be lined with concrete, 
reducing the net inside diameter to 10.5 ft. 
It will have a capacity of 400 m.g.d. The 
tunnel connects with the Bronx intercept- 
ing sewer, which serves the area between 
East 133d St. and Jerome Ave. It will 
handle sewage which now is released into 
the East River. 

The George H. Flinn Construction Co. 
is carrying out the work under a contract 
from the sanitation department of New 
York City. Its low combination bid of 
$2,354,000 included, in addition to the 
present tunnel, a tunnel from Manhattan 
under the East River and shafts and sub- 
structures for grit chambers at 110th St. 
and the East Side drive in Manhattan and 
at: 133d St. and St. Anne’s Ave. in the 
Bronx. 


New 


Injunction Granted 


Against TVA 


U. S. District Court grants temporary 
injunction against expansion of TVA 
pending settlement of suit 


A temporary injunction was grant 
on Dec. 14 by the federal district court 
at Nashville, Tenn., against further « 
pansion of the power facilities of 
Tennesseé Valley Authority until a « 
cision is reached in the case brought 
nineteen utility companies attacking +! 
constitutionality of the activities of the 
TVA. 

About 35 projects embracing transmis- 
sion lines, substations, and distributi 
systems now under construction, were 
exempted from the effect of the inju 
tion. Neither will the injunction inter 
fere with the construction of dams, 
the continuation of electric service to co: 
sumers now receiving TVA power. Amon: 
the exempted facilities are heavy duty 
transmission lines connecting Wilson Dam, 
Pickwick Dam, and Memphis; Norris Dam 
and Alcoa; and Chickamauga, Guntersvill: 
Dam and Pickwick Dam. 

The effect of the injunction is to pre- 
vent expansions and extensions of TV \ 
activities except on the projects specifical 
ly exempted and to restrain the TVA 
from “soliciting present or potential cus 
tomers of complainants.” It will remai 
in force until the court orders otherwi 
or until trial of the power company’s suit 
against the TVA. The suit is set for next 
March 8, 

The court explained that the order woul: 
not interfere with TVA operations in the 
territory ceded to it in a contract b 
tween the TVA and the Commonwealth 
& Southern Corp. Nor would it prevent 
additional customers from “tying onto 
rural lines now being erected and being 
used by rural electric membership cor- 
porations,” 


Yale Appoints Hardy Cross 
To Head Civil Engineering 


Hardy Cross, for the past 15 years pro- 
fessor of structural engineering at the 
University of Illinois, has been appointed 
professor of civil engineering at Yale Uni- 
versity and chairman of the department of 
civil engineering. The chair of civil engi- 
neering at Yale, established in 1852, is one 
of the oldest professorships of civil engi- 
neering in the country. The appointment 
takes effect next fall. 

Professor Cross, the author of numerous 
books and papers on civil engineering sub- 
jects, is particularly known for his devel 
opment of the fixed end moment distribu- 
tion method of analysis of rigid frames 
He is a graduate of Hampden-Sydney 
College and the Massachusetts Institute of 


Technology. In 1911 he received the degree 


of master of science in civil engineering 
from Harvard and in 1934 the honorary 
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The Kenfield housing project at Buffalo, 
N. Y., comprising a total of 78 buildings, 
divided into 658 apartments of three, four 
and five rooms and covering a 65-acre site, 
is now 36 per cent completed. The sub- 
structures are finished, and the superstruc- 
ture is 33 per cent completed. The build- 
ings in the $4,509,000 PWA project are all 
of the hollow tile, brick veneer type, with 
concrete floors, reinforced concrete joints, 
partition tiles, metal window and sash, and 
flat reinforced asphalt roofing. 

The ground was purchased at a cost of 10 
cents a square foot, or $285,000 in all. The 


(Continued from page 874) 

degree of doctor of science from Hampden- 
Sydney. After some years of railroad 
engineering experience, he served for 
seven years on the faculty of Brown Uni- 
versity. Three years of general structural 
engineering practice were followed by his 
appointment to the University of Illinois 
in 1921, where he has held a professorship 
until this time. 

Professor Cross will be director of 
graduate studies for the department and 
will supervise the work of advanced stu- 
dents in civil engineering, particularly in 
the field of structural engineering. In addi- 
tion to his graduate instruction he also will 
teach courses for undergraduate students in 
structural design. 


Cities Favor Municipal Power 


Out of 140 towns and communities which 
have voted whether or not to ask for or 
accept PWA loans to build municipal power 
and light systems, 115 have voted favorably. 
Some of these cases involve competition 
with established services and others involve 
the construction of new systems where none 
existed before. 
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BUFFALO HOUSING PROJECT TAKES SHAPE 


foundation work, costing $174,000, was done 
by John W. Cowper. Inc., while the gen- 
eral contract for the superstructure is held 
by the Fleischer Engineering & Construc- 
tion Co. and Joseph A. Bass, and involves 
$4,050,000. 

The group of buildings include 122 three- 
room apartments, 290 four-room apart- 
ments ; and 246 five-room apartments which 
will rent, according to present plans, at 
from $5 to $7 per room. No tenant will 
be accepted whose income exceeds five times 
his rent. 

Each housing unit is built around an open 


Type of Treatment 
In Buffalo Decided 


Greeley and Hanson recommend partial 
digestion followed by incineration— 
pumping plant contract let 


Greeley & Hanson, engineers for the 
$15,000,000 sewer and sewage disposal 
project in Buffalo, N. Y., have recom- 
mended partial digestion of sludge fol- 
lowed by incineration to the Buffalo Sewer 
Authority as the method of disposal to 
be used in the $3,800,000 disposal plant 
to be erected on Bird Island. The en- 
gineers report that the cost of such a sys- 
tem will be $885,000 with an estimated an- 
nual cost, including operating expenses 
and fixed charges, of $113,000. They state 
that although the construction cost of a 
complete digestion system would be $105,- 
000 less, the annual expenditures for such 
a system would be $8,130 more than for 
the recommended system. 

The recommended plans include provision 
for storage of sludge gas to be used to 
heat the digestion tanks and to fire the 
incinerators. 

Contracts for the construction of a 
pumping station, grit chamber and four 
sedimentation tanks were awarded on Dec. 


court. One of the features is a central 
heating plant which will provide regulated 
heat and hot water. Each of the apart- 
ments will have an electric refrigerator 
and there will be garage accommodations 
provided. The large building at the top of 
the airview is the new Kensington high 
school, 

Chester Oakley of Buffalo was the archi- 
tect for the group of buildings. All of the 
work is under the supervision of George 
F, Fisk, who is district manager of the 
housing division, PWA, for the Buffalo 
district. 


9 to the Bryant & Detwiler Co. of Detroit, 
Mich., on its low combination bid of 
$1,714,000. The sewer authority, on rec- 
ommendation of the engineers, withheld 
action on three proposed contracts for con- 
struction of the principal buildings for 
the disposal plant because the total low 
bid, amounting to $2,203,000, exceeded the 
engineer’s estimate of $1,934,000. The 
excess of the bids over the estimate was 
attributed unofficially to rising costs of 
material and labor since the time the 
plans and specifications were drawn. 

3ryant & Detwiler are expected to 
begin work on their contract soon. 


o 
_ 


Mexico to Stop Hiring 
Foreign Engineers 


Beginning next year only Mexicans will 
be employed on hydro-electric and irriga- 
tion work performed by the Mexican gov- 
ernment. At that time all foreigners will 
be replaced by natives. Most of the few 
foreigners now employed are technicians. 
In the past, the government has had to 
depend upon foreign engineering and tech- 
nical assistance for such construction work, 
but there is now a sufficient number of 
Mexican engineers. 
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New York Opens 
Two Parkways 


Henry Hudson parkway in the Bronx and 
the Shore Drive in Brooklyn may even- 
tually be parts of a single express drive 


Traffic was admitted on Dec. 12 to two 
new parkways in New York City, one 
located at the northern boundary of the 
city, the Henry Hudson Parkway, the 
other at the southern extremity, the Shore 
Drive in Brooklyn. Although now sep- 
arated by 25 miles of the most intensively 
developed property in the world, the two 
new parkways will be linked into a single 
express road should the proposed Battery- 
Hamilton Ave. tunnel under the harbor 
be built. Such a road would cross the 
Bronx on the new Henry Hudson park- 
way, traverse the length of Manhattan 
Island along the Hudson River water- 
front, cross under the harbor to Brook- 
lyn, and follow the Shore Drive around 
Brooklyn to a connection with the Long 
Island highways at Southern State Park- 
way. 

The new Shore Drive, located in front 
of Fort Hamilton, is about a mile long, 
constructed on a 750,000-cu. yd. hydraulic 
fill behind a new retaining wall. The 
drive consists of two 33-ft. roadways 
separated by a landscaped strip of vary- 
ing width. It was built by the state de- 
partment of public works. 

Henry Hudson Parkway, connecting 
the north end of Riverside Drive in Man- 
hattan with the Westchester County park- 
ways, is 44 mi. long, mostly in the Bronx, 
and crosses the Harlem River on an 800- 
ft. hingeless steel arch (ENR, Aug. 13 
and Nov. 12, 1936). It serves to relieve 
one of the worst traffic bottlenecks in 
the city, the bridge at Broadway and 225th 
St. which is used by all traffic entering 
or leaving the west side of Manhattan 
Island. 

The south half of the parkway was 
built by the Henry Hudson Parkway Au- 
thority, and a toll of 10 cents per vehicle 
will be charged. The north half was built 
by the state department of public works. 
\ total of 13 grade separation structures 
are used on the route, which provides two 
32-ft. separated roadways north of the 
river and a 40-ft. roadway on the bridge 
and south of the river. The Henry Hud- 
son Parkway will be described in more 
detail in next week’s issue. 


Los Angeles Voters Approve 


Electric Plant Purchase 


Purchase of the electric properties of 
the Los Angeles Gas & Electric Corp. by 
the Los Angeles, Calif, department of 
water and power at a price of $26,340,000 
was authorized by Los Angeles voters at 
a special election Dec. 8 with a vote of 
91,000 to 44,000. The charter amendment 
authorized the board of water and power 
commissioners to borrow the $26,340,000 
with which to buy the property. It is ex- 
pected the commission will issue revenue 
bonds against the earnings of the bureau 
of power and light. 

The amendment also set up a procedure 
by which three gas companies in the region 
may obtain 350-yr. gas franchises from the 
city. 


-. 3 
Aerial Erplorations 


KANSAS CITY REPLACES ITS OLD PUBLIC BUILDINGS 
WITH MODERN STRUCTURES 


3uilding work in Kansas City, Mo., 
fared better during the depression than 
in most cities because of an ambitious 
public building program launched, as part 
of a 10-year plan of improvement, before 
municipal credit dried up. Three impos- 
ing structures have appeared on the Kan- 
sas City skyline in the past two years— 
a new Jackson County court house, a new 
city hall, and a new municipal audi- 
torium. All of these buildings are shown 
in this air view in their current state of 
completion. 

In the left foreground is the auditorium, 
a huge structure 425x330 ft. in plan con- 
taining a 14,000-seat arena and a 3000- 


Weak Shale Foundation Caused 
Dam Failure 


A report now being prepared by the 
Harza Engineering Co. on the causes of 
the failure, on Sept. 24, of a small dam 
on the Niobrara River near Spencer, Nebr. 
(ENR. Oct. 8, 1936, p. 526) indicates that 
the failure arose from the fact that the 
dam was founded on a shale so weak as 
to be hardly more than a mud rock. 

The report states that “since the time 
of failure, 14 core borings have been made 
in the foundation material upon which the 
dam was built. These borings indicate a 
soft black shale with occasional white 
streaks of bentonite. The Pierre shale is 
in an early stage of consolidation, con- 
taining a moisture content of about 37.5 
per cent. The cores can be readily broken 
in the fingers, indicating weak material. 
Under continually moist conditions the 
surface of the material becomes very slip- 
pery with low frictional resistance. The 
material cuts easily with a knife and looks 
and feels, when dry, like a black wax.” 

Mr. Harza is of the opinion that the 
failure was not due merely to sliding or 
shearing of the foundation. The founda- 
tion material, he states, is so very weak 
that the slightest yielding of the founda- 


seat theatre. Across the street 
convention hall is being dismantled 
having given a quarter of a centur 
service. 

The city hall and the court hous 
skyscraper type structures far ren 
from their predecessors and occupy’ 
two-block site at the right of the \ 
The 32-story city hall skeleton is | 
enclosed while the courthouse just to : 
right is now completed and 
Foundation excavation for all these bu 
ings was by relief labor, much of it : 
ually, while the actual building of 
foundations and superstructure was lect 
contract. 


occu 


tion, causing the loss of perfect cont 
between the dam and the shale, could ha 
opened a fine seam between the concret 
and the shale and permitted water pressure 
to enter, causing uplift which would have 
tended to float the structure and weaken 
its sliding resistance. 

Studies are now being made to determine 
whether the dam can be redesigned so as 
to be safe under the existing conditions. 

The Spencer dam was built in 1926 and 
has been operated by the Northern 
Nebraska Power Co. It is an earth dike, 
1,800 ft. long and about 18 ft. high, with 
a 400-ft. concrete spillway section. The 
spillway section failed suddenly as a unit. 


— Fo 


Flow of Mississippi River Sets 
Record Low 


On Dec. 10 the Mississippi River at 
Rock Island, Ill., set a new all-time low for 
total discharge, with a flow of 9,000 sec.-ft. 
The previous low figure was 10,000 sec.-ft. 
established in 1934. The average flow at 
Rock Island is 25,500 sec.-ft. On Aug. 14 
of this year the river reached an all-tim: 
low for the navigation season at Rock Is- 
land when the river stage was —1.0 ft. 
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Contractor Refused Payment 
Under Illegal Contracts 


Assistant Attorney General Jones of Ken- 

_ on Dec. 8, advised the state commis- 

ner of highways not to pay the Codell 

Construction Co. of Winchester, Ky., for 

vork they have done on two road projects 

. Pikes County on which the contracts 
were awarded illegally. 

Roth of the road projects have been 

d. They involve construction of 

5 miles of the Kentucky-Virginia 


tuck} 


ist 


compl 
about ‘ ICK 
state line road at a cost of $45,519. 
" The company, according to Mr. Jones, re- 
ceived a valid contract from the highway 
~ommission last year and through supple- 

agreement on the original contract 
intinued work on the two additional proj- 
ola, Since no competitive bids were re- 
ceived on the two additional projects, as 
‘s required by law, and since the contractor 
ntered into the contract at his own risk 
and peril, Mr. Jones held that the supple- 
mental agreements were not binding. 


t¢ 
? 
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SOCIETY CALENDAR 


\SSOCIATED EQUIPMENT DISTRIBU- 


rORS, annual meeting, New Orleans, La., 
Jan. 10-12. 
CANADIAN CONSTRUCTION ASSOCTA- 
rlION, annual convention, Ottawa, Can- 


ada, Jan, 11-13. 


AMERICAN ROAD BUILDERS ASSOCTA- 
TION, convention and highway exhibit, 
New Orleans, La., Jan. 11-15. 


UNIVERSITY OF COLORADO, highway en- 
ering conference, Boulder, Colo., Jan. 

1-15. 

AMERICAN ENGINEERING COUNCIL, an- 
1 assembly, Washington, D. C., Jan. 
14-16, 

\MERICAN INSTITUTE OF CONSULTING 
ENGINEERS, annual dinner meeting, 
New York, N. Y., Jan. 18. 

\MERICAN SOCIETY OF 
NEERS, annual meeting, 
Jan, 20-23, 

ENGINEERING 
innual meeting, 
29-350, 


AMERICAN, CONCRETE INSTITUTE, an- 


nual meeting, New York, N. Y., Feb, 23-25. 


1 


CIVIL ENGI- 
New York City, 


INSTITUTE OF 
Montreal, 


CANADA, 
Canada, Jan, 


COLORADO SOCIETY OF ENGINEERS, 
iunual meeting, Denver, Colo., Jan, 15-16, 
LOUISIANA ENGINEERING SOCIETY, an- 
nual meeting, New Orleans, La., Jan, 22-23, 
NEW YORK STATE SEWAGE WORKS 
ASSOCIATION, annual meeting, New York 
City, Jan, 21-23. 
AMERICAN Woon 
CIATION, annual 
La., Jan, 26-28. 
NATIONAL PAVING BRICK ASSOCTATION, 
annual meeting, Detroit, Mich., Jan. 1-29. 
CONNECTICUT SOCIETY OF CIVIL EN- 
GINEERS, annual meeting, New Haven, 
Conn., Feb, 16-17. 


SOUTITWEST ROAD SHOW AND SCHOOL, 


Wichita, Kansas, Feb. 23-26. 


ASSOCIATION OF HIGHWAY OFFICIALS 
OF NORTH ATLANTIC STATES, annual 
convention, New York, N. Y., Feb. 24-26, 

MINNESOTA FEDERATION OF ARCHI- 
rECTURAL AND ENGINEERING SOCI 
ETIES, annual convention, St. Paul, 
Minn., Feb, 26-27. 


PRESERVERS 
meeting, New 


ASSO- 
Orleans, 


LICENSE EXAMINATIONS 


MICHIGAN, examination for architects will be 

1 at the University of Michigan and for 

1 gineers and surveyors at the University of 
Michigan. at Michigan State College, at Michi- 


n College of Mines, and at Ironwood, on 
ec, 28-30, 


phic inaitinid 


Contractor Prequalification 
Required by World’s Fair 
The New York World’s Fair Corpora- 


tion has announced that it will let al 
a 


1 
bir 1 


tracts on the basis of competitive 
hat any individual or corporation who 
desires to bid on any truction work 
must be prequalified before its bid can be 
considered. 

The corporation has prepared prequali- 
fication forms for prospective bidders which 
will be mailed to anyone who requests 
them from the corporation at its address in 
the Empire State Building, New York. 


Ss al 


“On 
cons 


Height of Alamogordo Dam 
Raised Seven Feet 


Secretary Ickes has approved a change 
in the plans for the Alamogordo Dam of 
the Carlsbad federal reclamation project 
to increase its height by 7 ft., bringing the 
height to 142 ft. The dam is now under 
construction on the Pecos River near 
Fort Sumner, N. M. The increased height 
of the dam will provide a reservoir ca- 
pacity of 157,000 acre-ft., an f 
43,000 acre-ft. over the original plan. 

Alamogordo Dam, an earth and _ rock 
fill structure, is being built by the Hallett 
Construction Co. of Crosby, Minn., under 
a contract with the Bureau of Reclama- 
tion. The original contract called for 
payment to the contractor of $1,133,000. 
Under the change order the amount of 
the contract will be increased $175,000. 

The change in plan was made in order 
to increase the length of time which will 
pass before silting will begin to interfere 
with the storage needed for irrigation; 
this period, it is estimated, has now been 
increased from 25 to 45 years. It is 
intended, in 20 or 25 years, to install 
three radial gates in the spillway when 
silting makes necessary the additional ca- 
pacity which can be gained in this fashion. 
The original plan 
installation of the 


increase of 


called for immediate 
spillway gates. 


*, 
~ -fo—- 


Sales Tax on Utility 
Upheld by Court 


The New York City 3 per cent sales tax 
imposed on utilities for the relief of unem- 
ployment was held constitutional on No- 
vember 30 by the United States Circuit 
Court of Appeals, when it dismissed the 
suit filed by the Southern Boulevard Ry. 

The railroad company, which operates a 
surface line in the borough of the Bronx, 
claimed that the tax, which was imposed by 
the city in 1935 under an enabling act 
passed by the New York State Legislature 
in 1934, was unconstitutional and sought 
the recovery of $8,800 paid on its gross 
income for the first nine months of 1935, 

The Court’s decision stated: “The in- 
ability of the applicant to shift the tax to 
the public because of the five-cent fare 
compelled by franchise, does not render the 
tax unconstitutional. This is a hardship 
caused by its contract. 

“During the period for which the taxes 
now sought to be recovered were paid, ap- 
pellant suffered a deficit, but this fact... 
cannot affect the constitutionality of the 
tax or justify an interference.” 


a7 


18) 877 


Jashi. Hiehliel 
Washington Highlights 
By Paul Wooton 
The Virginia Railway has petitioned the 
Interstate Commerce Commission for per- 
mission to construct 30 miles of new line 
Wyoming county, W. Va., to provide 
an outlet for coal and timber in an area 
now without railroad facilities. 


Many plans for 
included in the 


hill 
Ulil 


flood control projects 
1936 omnibus authorization 
are being received from the field by 
the War Department, and the response of 
interests in providing the necessary 





land is exceeding expectations. By the 
time the next Congress c 


nvenes it is an- 
ticipated that a program of some size will 
be ready for submission, so that appropria- 
tions may be made to permit immediate 
construction, 


One of the first bills on which Congress 
is likely to act in the forthcoming session is 
a measure to provide for the 
Bonneville Dam and to establish the con- 
ditions under which power may be sold. It 
is expected that the bill will provide for 


the 
operation by the Corps of Engineers with 


operation of 


the Federal Power Commission approving 
contracts and rates. The commission has 
made an extended study so as to be able to 


prescribe a schedule of wholesale rates. 
Approval of the St. Lawrence waterway 
project was again voiced by Presi 
Roosevelt in a letter to the Champlai 
ley Association, dated Nov. 16 but 
now made public, in which he stated that 
he will press for action as soon as possible 
on the.St. Lawrence waterway treaty. The 
President also expressed the hope that ad- 
waterway would continue 
heir activities so as to I 


strengthen the 
demand for action. 





only 


vocates of the 


A large loan recently granted by PWA 
to a privately owned electric power con- 
cern in Wisconsin is believed by the power 
division director’s office to be the first PWA 
loan to a private utility. The loan, how- 
ever, was not accepted, since after it had 
been granted the utility was able to obtain 


a private loan. Many applications for 
loans have been made by private power 
companies, but previously all have been 


rejected Lecause of the unsound condition 
of the applicants. 


Navy Rejects the Only One 
Bid On Pearl Harbor Drydock 


The Bethlehem Shipbuilding Corporation 
of New York City was the only bidder 
on the construction of the Navy’s new float- 
ing drydock for Pearl Harbor, Hawaii. 
The Navy rejected the bid. The Bethlehem 
company offered six alternate bids ranging 
from $16,604,000 to $21,312,000 based on 
furnishing varying amounts of auxiliary 
equipment. 

The drydock, of about 45,000 tons dis- 
placement, will be 1,016 ft. long, 165 ft. 
wide, and 75 ft. high from the top deck to 
the keel. It will be entirely in one piece, 
and will have a pointed bow, steering 
mechanism and a stern gate which can be 
raised and lowered. It will be large 
enough to accommodate any present naval 
vessel. 
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Road Bureau Work Summarized 
In Departmental Report 


About 13,790 miles of roads and streets 
were completed during the fiscal year end- 
ing June 30, 1936, under the cooperative 
work of and federal agencies, ac- 
cording to the report just issued by 
Secretary Wallace of the Department of 
Agriculture. A large part of the road 
construction activity of the department cen- 
ters in the administration of funds granted 
the states for unemployment relief through 
highway and grade crossing construction. 

Of the above total 7,355 miles were on 
the federal-aid highway system outside of 
cities, 755 miles on city extensions of the 
federal-aid system, and 5,679 miles on feed- 
er and secondary roads. In addition to this 
work, the department also completed im- 
provements on 22 miles of flood damaged 
roads, 236 miles of forest highways, 436 
miles through other public lands, 5,684 miles 
of forest roads, and 1,965 miles of forest 
trails. 

At the end of the year the department's 
program involved a total of 25,812 miles of 
all classes of road construction. 

The federal Bureau of Public Roads at- 
tacked grade crossing elimination on a 
large scale during the last fiscal year. Three 
hundred grade crossings were eliminated, 
either by building of structures or by relo- 
cation of highways; 10 existing structures 
were rebuilt; and protective devices were 
installed at 185 crossings. 

In addition, the department had under 
contract or approved 1,466 grade crossing 
eliminations and 813 crossing protection 
projects which will be completed by the 
end of the year. 

Nearly 7,000 grade crossings have been 
eliminated with the assistance of the fed- 
eral government since 1916, and a total of 
about 2,000 are to be eliminated under the 
present $200,000,000 program. 

The report, which covered all the activi- 
ties of the Department of Agriculture, 
urged continuing effort under a definite 
policy to combat recurrent drought effects 
and to develop a Great Plains economy. 
Secretary Wallace points out that such a 
program should aim at arresting excessive 
soil erosion and conserving water, both of 
which involve engineering problems. In ad- 
dition to contour plowing, lifting, terrac- 
ing, and other soil conserving work, dams 
will be needed to check water erosion and 
hold water for dry periods. 


State 


Brief Noens 


INSTALLATION OF THE SEconn 82,500 kw. 
generator at Boulder Dam has been com- 
pleted, and the unit is now undergoing 
final test before going into service. 


S1xty-FiveE New Positions in the engi- 
neering department of the city of Seattle 
have been created for 1937. The new per- 
sonnel includes two assistant engineers, four 
junior engineers, three structural designers, 
eight structural draftsmen, seven drafts- 


men, and one superintendent of construction. 


PLANS FoR DeEvELOPMENT of water 
power in northern Korea are well under 
way. A license has been granted to the 
Choshinko Hydroelectric Power Co. to 
develop 400,000 kw. on the Choshinko 


River. The Japan Electric Industrial Co. 
plans to develop 200,000 kw. on the Ory- 
okko River, and the Oriental Colonization 
Co. is planning to develop the Zumanko 
River. 


Tue Burraro Pustic Works Depart- 
MENT has submitted a five-year program 
of capital expenditures totaling about $13,- 
500,000 to the municipal budget director. 
The largest item in the program is $10,- 
271,000 for storm water drains throughout 
the city. Other projects are a $500,000 
bridge in South Michigan Ave. over the 
city ship canal; a $1,000,000 drain en- 
closure project; and additions to bridge 
facilities totaling $902,000. 


A RartLroap AND HicHway Brince across 
the Dvina river in Latvia, has_ recently 
been completed at Krustpils, halfway be- 
tween Riga and the Russian frontier. The 
bridge, which is 900 ft. long and contains 
about 1,000 tons of high tensile steel, was 
built by Braithwaite & Company, of Bir- 
mingham, England. The bridge was badly 
needed inasmuch as, although there are 
three bridges across the Dvina at Riga and 
two at Daugavpils, in the 150-mile dis- 
tance between those cities there are only 
two bridges across the river. 


SurvEYS OF THE On10 River will be con- 
tinued with an allotment of $100,000 ap- 
proved on December 3 by the War Depart- 
ment. This allotment is from the regular 
river and harbor appropriation and arises 
from a provision of the river and harbors 
act of 1935 which provides for supplement- 
ing the river basin surveys authorized by 
the 1927 act in cases where changes in con- 
ditions have accurred since the completion 
of those earlier surveys. The new investi- 
gations are now in progress, and the present 
allotment is required for their completion. 


A MATHEMATICAL MACHINE capable of 
solving nine simultaneous linear algebraic 
equations in nine unknowns has been de- 
veloped at the Massachusetts Institute of 
Technology by John B. Wilbur of the de- 
partment of civil engineering. The calcu- 
lator, which weighs 2,000 Ib. and has more 
than 13,000 parts, has been developed dur- 
ing the past two years for use in the solu- 
tion of problems arising in the design of 
structures. The machine may be applied 
to problems involving more than nine un- 
knowns by the use of a method of successive 
solutions. 


THe PWA Has Mape a grant of $1,- 
270,800 to the school district of Phila- 


delphia, Pa., for the construction of two 
schools with a total estimated cost of 
$2,824,000. The larger of the projects 
calls for a grant of $1,001,700 for the 


construction of a senior high school build- 
ing estimated to cost $2,226,000. This 
will be a three-story and basement fire- 
proof structure with auditorium and gym- 
nasium; improvement of the grounds is 
also included in the project. The smaller 
project, estimated to cost $598,000, is 
being aided by a grant of $269,100. It 
will be a three-story and basement fire- 
proof L-shaped school with an auditorium, 
These buildings are part of a major proj- 
ect which includes an elementary school 
estimated to cost $684,500, for which a 
Public Works Administration grant of 
$308,000 was made in October and an 
elementary school estimated to cost $621,- 
000, which received a PWA grant of 
$279,400 at the same time. 
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Personals 


W. N. Brown, who has been 
U. S. Department of Agricultur: 
past six months in charge of tl! 
aerial photography for crop acrea; 
for the A.A.A., has returned t 
work with W. N. Brown, Inc. 
ington, D. C. 


’ 


Max W. KING has resigned his 
the Lower Colorado River Author 
Buchanan Dam, and has become 
tion superintendent for the Mexic: 
tion Commission on the construct 
Azucar Dam on the San Juan Ri 
state of Tamaulipas. 


Wittarp T. CHEVALIER, vice 
of the McGraw-Hill Publishing 
been appointed by the Secretary « 
as a representative of the United S 
the Permanent International Comm 
the Permanent International Assox 
Road Congresses. Mr. Chevalier 
dent of the American Road |! 
Association, 


A. M. Kirxpatrick has been a; 
chief district engineer for the | 
of Prince Edward Island by the ( 
Department of Public Works, su 
the late W. E. Hyneman. Mr. Kirk 
who has been in the Dominion eng 
department for the past 25 years, h 
serving as senior assistant enginee: 
Winnipeg distriet office for the pr 
of Manitoba, Alberta and Saskatc!l 
McLacuHiin has been aj 


D. W. 
engineer in charge of design and 
construction for the Canadian Dey 
of Transportation. Guy A. Linp 
been appointed engineer in charge 
eral engineering for the same agency. 
McLachlin was formerly engineer in 
at the Hudson Bay Terminal, and 
Lindsay was designing engineer 
canal construction. 


Ray Crow, Alabama administrator 
the WPA, has resigned, effective D« 
and will return to the engineering d 
ment of the Tennessee Coal, Iron & 
road Co. For the past several years 


Crow has been connected with the WP \ « 


leave of absence from the Tennessee ( 
Iron & Railroad Co. A. P. Morcan 
will succeed Mr. Crow as Alabama ad: 
istrator for the WPA. 
chief engineer for the state WPA, 
become deputy administrator. 


Mace H. Bett has been appointed 
trict engineer for the American Inst 
of Steel Construction to cover the s 
western territory with headquarters at 
Orleans. Mr. Bell was formerly ass 
engineer for the U. S. Engineers on 
sign and construction of dams on 
Muskingum Conservatory project. Ro 
J. Woop, who formerly covered the s 
western territory for the Institute, has 
signed to go with the Mississippi V: 
Structural Steel Co. 

Srantey A. Temple, who has been 


pervisor of maintenance of way of the 
ledo division. of the Baltimore & Ohio 


R., has been appointed industrial enginee: 


Jaltimore. Except during two two-) 
furloughs, Mr. Temple has been conne 
with the Baltimore & Ohio since his 
pointment as assistant engineer in 1920. 
the past he has been connected with 


A. J. Hawkr 


( 
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ng departments of the Chesapeake ington office for the 


( . Pittsburgh & West Virginia, and 


for the preceding 
Sen Antonio & Arkansas Pass railroads. 


regional 
tin We f 
C. M. Ossorn, chief engineer in TIli- meena Senet Sot 
r the PWA, has resigned to become 
anager of Kenilworth, Ill. In the 
Mr. Osborn has served as city man- 
‘ f East Cleveland, Ohio; Kenosha and 
S wood, Wis; and Wilmette, III. 


lighway 
Sanitary District. 


J. McMitian has been appointed 
\\ ington manager of the Portland 


» years he served as 
engineer i 
association. He is at the age of 87. 

a graduate of lowa State College and has 

served as an engineer 

department 


structural 


Obituary New York City, aged 70. Mr. ( ulyer wa 


D, DecEMRER 17, 1936 879 


past three years, and MicHarit SuLiivan, a dredging contract- 





or who had been active for many 
the Great Lakes, died on Dec. 5 3 


it} h Nt, 
with the I[llino on , 5 al 
, : THurston C, Cvuryer a civil engineer 


and the Chicago } 


connected with the real estate firm of Pease 
& Elliman and formerly an engineer for the 
department of water supply, gas & electric- 
ity of New York City, died on Dec. 9 in 


for several vears an engineer with the 


( nt Association, succeeding Mark Grorce Kerr, for 49 years a road con- New York City department of public works 
BeeMAN, Who is retiring. Mr. McMillan tractor in British Columbia, died on Dec. and was connected with the field engineer- 
has been associate manager of the Wash- 3 in Vancouver at the age of 70. ing for the Croton water works, 


CONSTRUCTION STATISTICS FOR THE WEEK 


NGINEERING construction awards drop back to $39,853,000 
after three high weeks. This total compares with $59,244,000 

a wi ek ago and $86,817,000 a year ago. It is made up of private, 
22,767,000; public, $17,086,000; federal, $1,466,000 and state and 
mt junicipal, $15,620,000. Corresponding values for a week ago 
ire: total, $59,244,000; private, $28,863,000; public, $30,381,000; 
federal, $12,567,000; state and municipal, $17,814,000. A year 
ago the volume corresponding to this week’s values was: total, 
$86,817,000; private, $5,700,000; public, $81,117,000; federal, 
$34,580,000; state and municipal, $46,537,000. This high value for 
last year was due to the PWA setting Dec. 15 as a “dead line” 
for making contract awards and to the start of work ona TVA 
Sewerage awards and commercial buildings show gains this 
week. The classified subtotals are: industrial buildings, $1,642,- 
000: commercial buildings, $9,699,000; public buildings, $2,619,- 
000: highways, $4,629,000; bridges, $1,641,000; sewerage, 
$3,733,000; waterworks, $1,494,000; earthwork, drainage, $1,441,- 





CONTRACTS - 
(Thousands of Dollars) 
Weekly Average 
Dec, Prev. 4 Dee. 17 
1935 Weeks 1936 
Federal Government $14,735 $8,1/ $1,466 
State and Municipal 37,038 15,620 






$51,751 xe ae 





Total publiec.... $51,773 
‘Total private 7,103 2,767 
Week’s total.... $58,876 $56,968 : $39.8: 03 


Cumulative to date: 
1935. .$1,525,844,000 1936. .$2,293,969,000 


== Contracts 


} 
NEW PRODUCTIVE CAPITAL teu 
(Thousands of Dollars) eh ea 
Week Cumu- 600} 
1936 Dec.17 lative | 
te and municipal $4,588 $495,498 

PWA non-federal. . ate a 1eTet) 
ye eee ~— ° 4 

Corporate issues.. 776 


8 


’WA loans, Private eoeee 





lotal Non-Federal $5,364 


$92 29, 501 


VURNO ansciscts xeane 691.237 Tyr) 
POdOPE) secs. cses 2000 
rotal new capiti al. $5,364 $1,620,738 800} 


Cumulative to date: 
1935. .$2,699,536,000 1936. .$1,620,738,000 


* Bond sales in this classification exceed 
eallotments during current year. 

Note: These figures include private bonds, 
ind stocks sold for productive purposes; 
tate and municipal bonds for construction; 
‘WA loans and grants to states and munici- 
palities. RFC direct purchase of bonds for 
self liquidating” projects, and 25 per cent of 
WPA construction seutaatenlione, 


Millions of Dollars 


INDEX NUMBER 


ENR 1913 1926 ENR 1913 1926 
Cost = 100 = 100 Volume = 100 = 100 


Dec., 1936. .220.67 106.07 Nov., 1936..159 7 
NOV., 1936. .212.70 102.24 Oct., 1936..178 7s 
ec., 1935..194.90 93.69 Nov., 1935..171 75 


Millions of 
Dollars 


435 (Av.)..195.22 93.84 1935 (Av.)..135 58 
{34 (Ay.)..198.10 95.23 1934 (Av.)..114 50 
33 (Av.)..170.18 81.80 1933 (Av.)..102 47 


Week rae nae WEEKLY AVERAGE 


| Current AT 4 ae eeeyaanaeeemey 
re an ———————— anand 

bel oncom ele be 
1935 Av for Yeq, tt 


ln tae RL 


000; unclassified, $12,955,000. 

The larger projects for the week include: 
Store building, J. Shillito Co., Cincinnati, Ohio... 
Office building, Southern New England Telephone 

Co., New Haven, Conn. ; : $2,000,000 
Buildings at Camarillo State Hospital, Camari 

COM icc. : . $585,000 
Highways, Texas $513,000 
Highways, Texas S6H80.000 
Highways, New York $887,000 


$900,000 


1] 


Detroit River Interceptor Sewer, Section 8, 
ee | oo a ee pieiatahe acai tua $1,340,000 
Pumping station and grit chamber, Divisions 2 and 


a 


4; sedimentation tanks, Division 3, Buffalo, N. Y. $1,714,009 
Relaying 350 mi. track and 40,000 tons rails and 

fittings, Union Pacific Railroad, Omaha, Nebr.. .$11.000.000 « 

New « capit al for the week totals $5,304,000: state and municipal 
bonds, $4,588,000 and corporate security issues, $776,000. 


= aes Smee Geese |. ee 


eee ener 
ae Gis a eT a 
Millions of Dollars } 


CUMULATIVE CAPITAL AND ENGINEERING 
CONSTRUCTION CONTRACTS AS REPORTED 


BY ENR 


Adama] he 
lo ala: i Miala 


lions of Dollars 


ae ht 


*% Federal PWA withdrawa 
exceedec reallotments 


eran Lah s June July 
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Construction Equipment 
and Materials 


MODEL of a 


welded rigid frame and saw-tooth roof industrial building. 


New Sawtooth Roof Eliminates Trusses 


| industrial 
broader factory aisles, 
) headroom tto full ceiling 
height, and maximum uniform daylight 

ughout, has been developed by the 
Austin Co., industrial engineers and build- 
ers, of Cleveland. Entirely stripped of 
e cross members and trusses, which cast 
spider-web shadows most factory 
areas today, the new type has a _ con- 
tinuous rigid sawtooth frame, formed by 
the welding of rolled sections, which per- 


A new design 
uildings, providi 
unot 


structed 


across 


Street Lighting Unit Features 
Aluminum Reflector 


Reflectolux, Jr., the 
ing luminaire recently 
Westinghouse Electric 


new street light- 
developed by the 
& Manufacturing 


nits economical construction of aisles up 
50 ft. in width. According to Albert 
. Low, vice-president and chief engineer 
of the Austin organization, the advantages 
of sawtooth construction have long been 
recognized, but until now have been con- 
fined to the glareless qualities obtained by 
facing monitors to the north. With all 
non-functional members eliminated, the 
new roof gives unobstructed space for 
ventilating or air conditioning ducts, pipes, 
and other equipment. 


Co., of East Pittsburgh, incorporates a 
heavy aluminum reflector in an assembly 
which is said to be completely dust and 
weather-proof. 

The luminaire consists of a canopy, re- 
flector, globe holding ring, and globe. The 
canopy contains facilities for attaching 
several different types of lamps. The re- 
flector is spun from thick Alclad alu- 
minum to which an Alzak finish is applied 
after fabrication. The heel of the reflec- 
tor is 54 in. in diameter, large enough to 
clear a 500-watt lamp, the largest for 
which the luminaire is designed. Addi- 
tional aluminum reflectors for non-symmet- 
ric distribution of light, are mounted in- 
side the main reflector and integral with 
it. The globe is of rectilinear design and 
is held to the reflector by means of a globe 
band, in whcih it is seated in a gasketed 
recess. 

The Reflectlux, Jr. luminaire is opened 
by loosening a thumbscrew in the canopy, 
which unlocks the bayonet arrangement by 
which the reflector is held. The reflector 
and globe assembly is removed as a unit. 
The height of the unit is 22i in. and its 


3; ; 2 : 
diameter is 132 in. 


New Publications 


+A folder describing the applicat; 
Variable Speed Motor Drives and 7 
missions to sewage treatment plant 
put out by the Reeves PuLtey Co, 
Columbus, Ind. 


+Twe bulletins, Nos. 1540 and 
of the BLAw-Kwnox Co., of Pittsburgh, 
describe the features of their bott 
scrapers and sheepsfoot rollers. 


+ The results of a research progra: 
a technique for the Welding of W) 
Tron by the A. M. Byers Co., of | 
burgh, Pa., are incorporated in an att 
tive 1l-page booklet. 


+The Worthington Rock Master 
light weight portable drill, is describ 
a bulletin of the WortHINGTon Pt 
MACHINERY Corp., of Harrison, N. | 


+The American Cottomw Co., Chic 
have published Water Impedance 
Volclay Bentonite, a treatise on the p: 
erties and uses of Bentonite. 

+ Two bulletins from the Preci 
Scientiric Co., of Chicago, PS 3000 
PS 3110 give instructions for 
their gas meters and calorimeters. 


+The Things You Should Know A! 
Your Roof, according to the Jou 
MaNvILLE Co., of New York City, 
the proper and the improper types 
workmanship at the critical boundary 


points. 


#R. C. Stannope, Inc., of New York 
City have issued their 1937 list of the Avail- 
able Equipment, Machinery and Steel 
Products. 


+ The use of Monel metal in engineering 
structures is described in a handsome n 
publication of the INTERNATIONAL NIck 
Co., of New York City, Strength Plus. 

+A group of five handsome booklets, 
entitled, collectively, Enduro, describe 
text and tables the properties of a number 
of the alloy steels produced by the Rer- 
PUBLIC STEEL Corp. of Cleveland, Ohio. 


+ The Autobiography of a Hercules Elec 
tric Blasting Cap, published by the H: 
Powver Co., of Wilmington, Del., 
describes in pictures and brief text the 
manufacture and testing of that company’ 
blasting caps. 

+ Permite Ready Mix Aluminum Pai) 
is described in a strikingly printed booklet 
put out by ALUMINUM INpbustriEs, INC., of 
Cincinnati, Ohio. 


+The Propuctive EgurpmMent Corp., 
of Chicago, Ill, in their booklet, Selectro, 
describe the features of their mechanical 
screens. 


+A loose-leaf portfolio, Hume Pipe, 
put out by the Detrorr Hume Pipe Co., 
of Detroit, Mich., describes their cen- 
trifugally cast reinforced concrete pipe. 
some attractive photographs, the 
portfolio includes flow tables, cost figures 
and methods for the computing of external 


pipe load 
pipe ads. 


+ Specifications: and properties of 
Stanton Spun Iron Pipe form the subject 
of a 16-page booklet issued by the STANTON 
Iron Works., of Nottingham, England. 


+ Wired rope connectors are described 
in a small booklet published by the ELec- 
TROLINE Co., of Chicago. 


operat 
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